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STANDARD I 

Lesson’I 

WATER 

Articlgs required for illustration : two small saucers,. a basin, 
a tumbler, a small brush, a tray, a jug, a bottle, some saw-dust 
or sand, and a jug of water. 

I. •Water Flows 

1. Place two $au($H on tJlk table. Fill then* to the brim 
very carefully — one with saw-dust the Mfar wi&mter. Point 
out that the water and the saw-dust are both quite flat on the 
top, or keel with the edge of the sarner . 

Now bring a child to the front , and let him pile up 0)re 
saw-dust , a handful at a time , in the first saucer , till he makes 
it stand in a big heap above the edge, 

, This done , call upon the class to notice what happens when 
more water — oijf y a very little — is put into the other saucer. 

The Abater will not stand up in* a heap as the saw- 
dust does. Scone of it runs away over the edge the 
saucer, and spreads itself about on the table. The top of 
the wat$* in the*san£er still remains flat or level. 

Make a pile of saw-dust on the table itself or on a slate , and 
then try to do the spine thing with water . Let ifae 
what they observe . 
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ThtJ water again falls away, and ( spreads about over 
the shite. 

h. 

2. Explain that , because water spreads abut in this wai /• 

we say it flows ; and because it flows we call it a 
liquid. f 

Saw-dust does not flow ; it is not a liquid. It will stand 
in a heap, just as it*is now, till we take it away. 

Call upon the children to mme thinys that flow abpvt like 
water , such as milk , tea, vineyar, ink , am} oil. 

These things cannot stand in a heap, as, saw-dust does : 
they flow about. * 

Water, milk, tea, vinegar, ink, and oil, are all 
liquids. 

3. Point out that we cannot pick up water in our 
hands,. as we pick up the other thinys on the table. JPe cannot 
eren scoop it up as the boy did the saw-dust. 

If would run away through our fingers. 

This will naturally lead the children to understand , and help 
them to explain wh-y it is that (til the liquids they see are in 
bottles , y lasses , basins , jvys, or vessels some sort ; and why 
there must ifot be the smallest hole or crack in tin* vessels , or the 
liquids in fitou would^O OZe put and flow a way. 

4. Non ' empty the water slowly from the saucer into the 
tilts n, and <;all upon the children to observe and tell ivhat takes 
place. 

When the saucer is tilted, the water in it cannot stand 
in a heap 

It falls over the edge?, and flows in a Sfjfeam into the 
basin. * 

\y e say the water pours out. We can pour liquids 
from one vessel into another, because they flow. 

IT. Liquids flow Down 

Pour soiye water very slowly from one Vessel info another. 
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• Which way does the .water flow ? It flows/ down- 
yrards. 

Let ug see if we can make it flow upwards this time. 
Place m slate on the table , pour a little water on if , and tilt 
one end , calling upon the children to notice which way the water 
flows now. It flows down. 

Tilt the other end. 

’ It h the same; the water still flows down. It will 
not flow up. 

* Odl attention to the rain. Lend? the children to tell that 
this water falls from the clouds overhead downwards ; it 
runs off the roofs of our houses downwards ; it flows down 
the pipes, down the gutters, down the drains,— 

always down , never up. 

All liquids are like water in this — they flow down ; 
they cannot flow up. 

* They flow simply because they are always trying to 
get lower and lower down. 


IlL.LlyUlfc* ItllKAK Ul» INTI) LliOI’S* 

1. 1 dip a stick into a tumbler df wain; and hold it up for 
the children to see that some of the water is hanging at the end 
of it. 

Shake the stic^ and lead than to describe the shape uj 
little drop of water that falls from it. It is a little round 
ball of water. 

2. jHp a^mtdl hush ii ! o the water; mud shake it over a 
greasy slate or* a tray. 

Call upon the children to tell what happens. 

The water falls koip the brush in little round drops, 
which roll Itbout on the tray. 

3. Xmv tilt the tray slightly , and Jet the child^n observe 
what becomes of the drops of water on it. 

They roll down the slope of the tray, running one 



6 OBJECT LESSONS stand, i 

c 

into another as they go, and ftyw in little streams to the 
lowest part of it. 

But they are not separate round drops now. They 
have all joined together again to make a little pool of 
water at the bottom of the tray. 

Show that this cuil he done quite as easily with either of the 
other liquids . ^ 

All liquids readily break up into drops ; and the 

drops run together and unite again* when they meet. 

• '• * 

IV. Liquids have* no Shape oe their Own 

L Call attention once more to the two saucers standing on 
the table. 

What is the shape of the saucers ? Bound or cir- 
cular.* * 

Now watch while I fill one of them very slowly with, 
water. The water spreads out, and little by little fills 
the whole of th# saucer, till the top of it is level with 
the edge. 

What must be the shape of th<^ water in the^ saucer 
now 1 Tt^ water ^ the same shape" as - the saucer 
itself— it is round. * 

Put some saw-dust into the other saucer , and let the children 

that this docs not spread out to fill the saucer , as the water 
did. 1 Jt stands up in a heap in the middle. The saw-dust does 
not take the shape of the saucer . 

2. Now pour the tvatyr carefully out of the saucer huo a 
variety of vessels , one after the other — a tumbler, a, jug, a hotile, 
and an old meat-tin will serve the purpose — and lead the children 
to observe that in each case the water fills up every part 
of the vessel, ami therefore takes the shape of it. 

Show too that the wgiter always keeps a level sur- 

We m^y slant the vessel as we please, but the water 
itself always stands level. We cannot make it stand 
in a hea$ ; we cannot make it slant. 
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Summary of the Lesson 

1. Liquids will not stand in a heap ; they flow or spread 
about, and keep a level surface. 

2. Liquids flow down. They flow because they are always 

trying to reach the lowest level. $ 

3. Liquids break up into drops. The drops run together, 

and unite again when they mc*~t. f 

’ • 4. liquids have no shape of their owf They take the shape 
of the vessel which hqlds them. 


Lesson II 

LIQUIDS AND SOLIDS 

Provide the following articles for illustration : a large stone, 
* a block of wood, some sand and saw-dust, a saucer, some wax, 
an iron spoon, a spirit-lamp, a large pill-box, a piece of lead, a 
thimble, a pen-knife, son^ ice, and salt, a large basin, a small 
corked flask, and a jug of water. 

T Introduction 

JlEb'mi to tile lesson on water , and? lead the class step by step to 
tell why they learned to call water a liquid. 

(a,) It flows about. It always flows down, never ud 
(b) It breaks up into drops. The drops run oifc into 
the other again, if they touch. 

• (c) It has no shape of its own, but always takes the 
HhapO'Of the vessel that holds it. * 

(d) It*tt*fl*not be grasped by the hand. H would run 
away between the fingers. 

(e) It cannot stand in a heaj), or on the slan£ but 
always l^eps a lovely surface. 


II. Solid Bodies 
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out that these things will stand where Hhey are placed till we 
remove t\em. They will not f flow away as water 
does. 

2. Shake the stone and the wood. Notice that Doe cannot 
shake drops from these things as we did from the water in the 
brush . These thiqgs do not break up into drops 
when they are shaken. 

3. Show the sawdust and sand. Elicit from the class that 
• these things are little particlts of wood awl stone. Sprinkle some 

of each into saucers , and p<Tmt out that the little particles 
do not run together, and unite into one piece again , as 
drops or particles of water would. 

4. Let the children take the stone and wood in their hands. 
They can handle these things , but they could not pick up 
water, or any other liquid , in their hands. 

5. Place the two things , one by fme, in a saucer. Show 
that they stand up in a heap at the bottom of the saucer. 

They do not spread out to take-1;he # shape of the 
vessel in vhjtfi thejf/mre placed. They have p, shape of 
their own, am they keep if. 

Pour some water into the bottom of the saucer to make the 
contest clear. 

Sho% that the water itself spreads out on all sides , to 
Jill up the whole of the space between the stone and the rim of 
the sa ucer. 

Wood and stone are not liquids. AVo call them 

solids. • 0 

Solid Bodies do not flow; do not breat up into 
drops; have a shape of their own; and do not 
take the shape of any vessel "which 4 *hey arc 
put, . 

+• Pond out that the ground we walk on is solid. We could 
not stand on fhe water of the pond. ' , 
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III. Some solids become Liquids 

• 

, 1. Here is a piece of wax. Is this a liquid or a solid ? 

[t is a sidid. 

Now P am going to put the wax into # this large iron 
ipoon, and hold it over the dame of the spirit-lamp. See 
what happens. f 

Pofrt out that the wax, which at first fiood in a lump in the 
middle of the spoon without touching the sides, soon begins to 
fall away and 9 spread out , till it fills the whole spoon, 
irni takes its shape. Show too tlfat it flows about in the 
<poon , awl if it is held still , it keeps a level surface. 

What has happened then ? The solid wax has been 
.•hanged into liquid wax. 

What has changed it ? The heat of the flame. 

Now pour the liquid wax out of the spoon into a lar,ge pill - 
W, and stand it aside to cool . Notice while doing so that this , 
ike all other liquids, can he poured out. 

2. If time permit, the tame thing mag notv he repeated with 
'i piece of lead. l/>\ the children see the substance in its liquid 
date, flowing adm{ in 7 he spoon. Like the wax, it is made 
liquid by htat. 

Pour the liquid lead into a little fin box, a thimble, or ang 
dher suitable thing ready to hand , and stand it aside with the 
wax to cool. • 

N.B. — If would be advisable to fix, the box and the thimble in 
holes sunk in a fiat piece of wood, to avoid accidents with the lead. 

3. While the mix and lead are codling proceed as follows: 

Who hiflj'seen the long, pointed icfcles hanging from 

die windows on a‘ cold winter morning ? 

What are they made of? Ice. 

Is ice {^liquid or Solid? It is a solid. 

Point out that we can pick up a pfcce of ice, awl throw it 
about from one hand* to the other, without spilling nt^of iff 

without breaking it or altering its shape. • We could 
wt do this with ang liquid. 
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If we watch the icicles when the sun begins to shine 
on them, we see water dripping from them. Where does 
this water come from ? It comes from the icicles them-i 
selves. 

How is that \ The sun shines on them and'changes 

the ice into water. 

What really havens to the ice ? It melts. 

Why does it melt^ The heat of the sun melt£[ it. . 

4. Point out that this is exactly what hap, voted to the wax 
and the lead in the two spqous. 

These things were changed, by the heat of the flame, 
from solids into liquids. We say the wax and the 

lead were melted. 

5. «£a connection with this the children should he led to think 

of the joint of meat roast inq in front of the fire. They hare all 
seen the solid fat of the meat melt into a liquid with the 
heat of the fire , and fall away in drops into the drippiny- 
pan below. Leatf them to talk about it now. The cook takes 
op the liquid fat in the spoon , and pours it over the meal to 
baste it while it is cooldny. r , • 

Wh at m^ner do with this liquid fc*t when the 

roasting is over ? She pours it into a basin and leaves it 
to get cool. 


IV. Melted Liquids become Solid aoatn 

1. Suppose we have* a look at our melted wax and lead 
now. They must be cool by this time. 

If old op the pillbox and the thimble . Let the children 
handle them and discover for themselves that both are quite cool 
—that there is no fear now Of spilling any ofjjie wax or 
lead, in, them. < 

Wiat, has happened? These things are no longer 
liquids, a® they were when we poured them out of the 

spoons. JThey have become solid again. 
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What made them liquid ? Heat. 

Why are they now changed hack to solids again? 

because the heat has passed out of them, and they 
are cool. 

2. Let us see what else we can lcarnfrom this melting. 

Cut the pill-box open very carefully vmk a pen-knife so as 

* not to VAsturb its contents , and then call upon one of the children 
to open the box , and show what he finds inside' it. 

* What have you got inside the, box ? A round piece 
of solid wax, exactly the same* shape as the pill-box 
was, when the melted wax was poured into it. 

Turn the lead out of the thimble , or the little square box , 
whichever it is, and the cold dripping-fat out of the basin , and 
show that all are alike . The melted liquid in each case 
took the* shape Of the vessel into which it was poured. 

3. The same thing may be shown in a very interesting way 
as follows : 

Pound some ice small in a mortar, mix it with an equal 
qnantih) of salt, and plunge into the mixture , before the com- 
mencement of thi lesson, a small corkgd fash nearly full of 
water, taking care to see that the whole ojfae ft a .ft if covered up 
close. The water in the flask will freeze in about ten minutes. 

When the flask is removed from the f reezing mixture, break 
it (if if has not already burst in the act of freezing 1 }, itnd 
show the solid lump of ice inside. It is exactly the 
same shape as the flask itself. 

•Summary or the Lesson 

• 

1. Solid bodies do not flow : they have a shape of their 
own, and they keep it. 

2. changes? soj kls into liquids. 

3. lee is solid water. 

4. Melted liquids become solid again when they are left to cool, 

1 Needless to say, the reason lor the bursting does Sot concern us 
here. 
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Lesson III 

THINGS POBOUS 

Provide the fol^mving articles for illustration : a large 
sponge, a saucer, a juj&>f water, a ball of lead, pieces of bread, 
salt, lump-sugar, pumi^-stone, chalk, cane, soft wood, charcoal, 
coke, four small ' flower-pots, some sand *and garden -mould, a 
fc new brick, a small pair of gcales. 

I. Meaning of ttte Word porous 

1. Place a large , dry sponge in a saucer of water, so that all 
mag see , and then call upon one of the child mi, to come out and 
take atmg the sponge. This done, t urn the saucer up ; and show 
that there is no water at all in it now. 

What has become of the water ? It is in the sponge* 

See, I will squeeze it all out in^o the saucer again. 

Let us try the same with this ball of lead. 

Does the water leave the saucer apd go into the lead as 
it went into* the sponge ? No. # 

Now look^it tttespong^ and the lead, anti see if you 
can find out why the water passes into the one and 
not into the other. 

*rigire are little holes all over the sponge, but there 
are no holes in the lead. 

Yes, and the holes are not only on the outside of the 
sponge, but all through it. 

('lit a piece of it awag and show the holes in it^ 

It is full of holes. Those little holes are called pores, 
and rbccause the sponge is full of holes, we say that it is 

porous. Porous means full of holes. 

The sponge sucks up the water because it is porous, 
and the water fills up the little holes in it. 

2. Here l is a piece of bread. If I stancl it in a saucer 
with only a little w T at<?r in the botfom, I shall soon find 
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the bread wet all through. It will act just as tl$ 
sponge did. 

Look at the bread, and 5 T on will see that it is porous, 
like the sponge. 

You (fan see the holes in it. 

Show tfie pores in pieces of pumke-st one * cane, soft woof 
QOjjce, charcoal , or any other substance ready Jo hand These 
lie all porous things. 

* * « 

3. Fill two fihwer%pots with dry garden- mould and sand 
Respectively, and stand them in a shaljuw fray of water . Point 
out that the water gradually begins to disappear — that 
it, gets lower and lower in the tray . 

Let two of the children turn the would and sand out of the 
pots after a time , and they will see that both , instead of being 
{dry as they were at first , are now quite wet. 

lllule this is going on, half -fill two other fimer -pats with 
yiould and sand, and then fill them up with water. The 
I children will of course observe the water trickle through i, the hde 
jp the bottom, of each pot. 

; ( * all upon them to explain. 

> The # water soaks through the mould and the sand, 

because the£e things are porous. 

4. Take a common brick (< a new one if possible) ; weigh if, 
place it in water , and after a short time take it out and weigh 
it aga in. It weighs heavier than it did at first , because ofi the 
water it holds. The brick is porous. 

II. Tiik Popes are not always to be seen 

1. Here'S!? two lumps of chalk. I am going to weigh 
them in these scales. I put one into each scale- pan. 
they are exactly the same weight ; the scales are level. 

Now liJrop one of* 'them into this basin of water, and 
leave it there for a minute or so. • 

That will do. I will now take it out, and put^lfTli the 
scale again. 
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What happens ? The scale goes, down. 

What does that show ? It shows that the chalk 
which has been taken out of *the water is heavier than 
the piece in the other scale. It is heavier than it was, 
before it was put into the water. 

What make# it heavier? It has Sucked up some of 
the water out of the basin. It is the water ill the chalk 
that makes it heavier than it was. 

Think of the sjwnge and the bread once more. They, 
sucked up water. Why ? Because they are porous. 

Then what kind o£ substance would you expect the 
chalk to be ? A porous substance. 

2. Take the dry piece of chalk in your hand, and see if 
you can find any pores in it, such as we saw in the 
sponge. 

Ydft cannot find any ; but I will show you thgt there are, 
pores in the chalk, although you cannot see them. # 

Place the dry pier, e of chalk on a plate containing a little 
coloured water , and hold it before tfe class so that they may see 
the coloured liquid rising through the white substance. 

The pores in the chalk are SO small that we .cannot 
see thmn, but we know now that they ‘are there, because 
we see the^vate^rising ki them from the plhte. 

Chalk, then, is a porous body. 

c3. The same experiment may now he shown with a piece of 
lump-sugar or a piece of salt . 

We cannot see the pores in the sugar or the salt, but 
we find that if we lay these things on a wet surface, the 
lump becomes yret through in a short time; and if we 
use coloured water, we can actually see the water gradually 
me, as we did in the chalk. 

III. Absorbents 

f! Forous bodies, we have seen, have the power of 
sucking Up water through their pores. 
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Now I want you 1*) remember a long word, which you 
can use instead of saying that these things suck up 
water. 

The word is absorb. It means the same thing. All 
porous bodies absorb, Le. SUCk up water through their 
pores ; and because they do this we call them absorbents. 

Call attention to some common substames , which are very 
useful to ns, only because they are porou wTrnal absorbent, e.g. 

' btotfirSj-paper, because it sucks up or absorbs ink; sponge, 
because it sucks up Mater or other liquids, a/nd can hold them 
'in its pares. * 

2. Next show that some are equally useful to us because 
they are not porous and not absorbent. 

What would be the use of a porous vessel for 
holding liquids? None; the liquids would all trickle 
through the pores of such a vessel and be lost! We 
■therefore use glass, horn, silver, earthenware or china 
"vessels, for this purpose, because they are not porous. 

Why do we wear leather boots? Because leather 
is not porous , 1 and does not absorb water. The 
leather therefore keeps our feet dry in wet weather. 

Summary of the .lesson 

1 . Porous things are full of holes. 

2. We cannot see the pores in some porous things. 

3. Porous things absorb or suck up liquids. 

4. Vessels for holding liquids must not be made of porous 
substances, 

5. Borons material would not do for our boots and shoes. 


1 This, although not strictly true, is quite sufficient fom our 
present purpose. It would apply, of course, with more truth to 
india-rubluf galoclies — iftlia-rubber being absolutely noil-porous. 
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Lesson JV 

THINGS THAT FLOAT 

The teacher ghnuld be provided with inch cubes of cork, 
oak, stone, and lead, a large basin of water, a hollow india-rubber 
ball, a jug of waterborne olive oil, a bottle, some tar, powdered 
chalk, fine sand, and g\rden mould, and a thin, flat piece of board., 

I. Light and Heavy Things 

B 

1. Produce the .cubes of fork, oak , stone, and lead, and without 
saying anythin g about them , droj) them one by one. into the 
water , calling upon the children to watch and observe what 
happens. 

They see that two of the cubes at once sink to the bottom 
of the •water and remain there , while the others yestnear the 

top. 

Push these two down to the bottom of the water with the 
hand , and show that, immediately they are left to themselves , 

they fly up to the surface again. 

They will not stay with the other two at the .bottom 
of the water. 

2. Now let us try to find out the reason for this. We 
will remove all four things from the water, and place them 
oil tfce table side by side. 

Look at them one by one as they stand there. What 
can you tell me about their shape ? They are all the 

same shape. 

What about their size? They are all the same size. 
So far our eyes tell us that all four things are alike. 
I)uf we know they must be different in some way because 
they act differently. As our eyes # wi[l not tell us what 
we want to know, we must try to fihd out in some other 
way. 

3. Jirifig a child to the front , instruct hint to extend his hand 
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at arm’s length , and then place the four cubes in his open palm 
one by one , commencing with 4he cork . 

• //Tta'fe ///is is being done lead him to discover , by the 
sense of* feeling* alone, //w/ there is an important difference 
between th/ln, which we could not find out by Rooking at them . 

One feels heavier than the other. ^ 

Let him tell how he lea : us this. He J^elS the weight 
pressing down upon his hand ; sine of the things press 
more than others . # 

t It will be an <%isy matter for him to pick out the stone and 
die lead as the heavy things, andjhe wood and cork as the 

light ones. 

4. This limn', Id him put nil four cubes back into the water 
'Hire more. 

Which pf them are on the top of the water now ? . The 
wood and the cork. 

Are they light or heavy ? Light. 

What has become of the heavy things — stone and 
lead ? They are at the Bottom. 

What have you learned from this ? That heavy 
things sink in watei*; light things float on*the top. 

II. Light Things float High 

( kill attention to the cork and wood once more . Lead the 
children to discover that although both things float , they do not 
rst on the top of the water , as they would on the table . 

Somg part of $ach of them is actually in the water. 
Let them+*0inpare the two , and they find that the wood 
links deeper in the water than the cork — that the cork 
rides higher out of the water than the wood . * 

Which qf these tite lighter body ? Cork is lighter 
;han wood. 

What do wo leayi from this? We learn the 

ighter a thing is, # the higher it floats o#t of the 

vater. 


VOL. I. e. s. G. 
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Throw a hollow india-rubber ball vn the water , and show 
that this rests on the very surface .« It floats even higher than 
the cork. It is lighter than the cork. 

JII. Liquids which Float 

Fill a bottle ki*h water coloured with a few drops of red 
ink, and pour a litlh^ oil into it, calling upon the children to 
tell what they observe. 

Where is the oil ? It floats on the top of the water. 
Let us give the bofrtle a good shaking to mix the oil 
and the water well together. 

What do you notice now ? The oil is rising to the top 
again in little round balls. It will not remain at the 
bottom. 

What do you learn from this ? Oil is lighter than 
water ; it floats. 

Take another bottle of water , and pour a few drops of Uv. 
info it. 

Note that the tar at once sinks to the bottom. It 

does not attempt to rise when the bottle is shaken. 

Why it this? Because tar is Jieavier* than 'water. 

The heavy body sjj*ks. 

Prove, this by passing round the class two vessels of equal 
she, one filled with water , the other with tar. 

1Y. Mud and Band 

Fill three tumblers with wafer and put some powdered chalk 
in the first , some fine sand in the second, and tjome garden mould 
in the third. * ' 

Stir the three up for a time, and then call upon the class to 
observe what happens when they are left to themselves. 

1. As long as the water is moving, the sand, chalk, and 
mould float about ii* it. 

2„o^he sand is the first to sink to the bottom when 

the watei; becomes still. It is heavier than the chalk 
and the mould. 
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3. The chalk and # mould are a long time in settling. 
When they settle at the bottom the water becomes clear. 

% AVe learn from this that some things — like sand, chalk, 
and earth (mud) — which sink in still water, are kept 
afloat as tong as the water is moving 

V. Why Things Fi^>at 

Set one of the children to press a broad , fat piece of cork or 
£vood down into a« bowl of water with his hand , and tell what he 
obserres. • 

The water* seems to press or push the wood up, as 

he presses it down. 

As soon as he lets go, the wood rises to the top 

again. 

Explain^ (l) that the water is actually pressing up- 
wards. The upward pressure of the water is greater than the 
weight of the wood pressing downwards. When the wood is 
left to itself the water presses it up, and makes it float. 

(2) That the water presses upwards against heart/ bodies 
too , but, the downward pressure of their weight is 
greater thafi the upward pressure of the ater, and 
so the g sink. ® 


Summary of the Lesson 

1. Light things float in water ; heavy, things sink. 

2. The lighter tin- thing is, the higher it floats out of the 
water. 

3. Oil floats in # watcr, tar sinks. 

4. Some Jhvigs float as long as the writer is kept moving, 
hut sink to the bottom when the water is still. 

5. Things float because the water presses or buoys them wp. 



20 


OBJECT LESSONS 


STAND, L 


Lesson V 

Alii 

Provide the Richer with : a large basin, a can of water, 
a flask, some snnJJ. stones, a piece of glass-tubing, a dry 
sponge, a large, wel Parked flask fitted with an air-tight glass 
and india-rubber tube, with a spring clip for closing it at will,b' 
a good pair of balance, the Bunsen burner, or a spirit-lamp, 
a sand bath, a fan, a p«dr of bellows, a few feathers, little* 
pieces of paper and other light things to lay on the table, a toy 
boat. 


I. Allt TAKES UP ROOM 

1. Fill a mall fa.sk up to the brim irith water ; and then 
call upon the children to notice what happens if we try to pour 
mfire water into it. 

Drop a few stones into the flask , and point out that the same 
thiiKj happens. The water oversows in each case. 

Why is this ? The water takes up all the room inside 
the flask. «. There is no room for anything els§, because the 
flask is full of water. Some of *it must flow out to 
make room! for tfhe stones. 

2. Now I will pour all the water and the stones out 
again, and you will perhaps tell me that the flask is empty, 
for we cannot see anything in it. Let us find out whether 
it is really empty. 

Plunge the flask , month doivnwards , in a vessel of water , 
aiul point out that the water inside the flask is not on a level 
with that all round it. 

V t rises only a little way up the neck. We cannot force 
the water up into the flask itself. . 

Why cannot we make the water go up into the flask ? 
I will show you. 

3. Slant the flask on one side , and call attention to the 
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sudden gurgling found that follows . Noth? too the 
bubbles that rise up tlirmgji the water. 

Something is passing out. of the flask, and as this 
Something passes out, the water rushes in. The flask is 
now full bf water. 

What is this something that came out If the flask ? It 
is air. * 

W^p cannot sec the air, but the §ask, which you said 



was empty, was really full of air-r-so full that there 
was no room for the watef to gdt in? It was the 

air from the flask that made those bubbles when we 
slanted it. * 

4. Repeat the experiment with a piece of glass tube , dosing 
one end with the finger or thumb , and plunging the open end 
into ilie 'Water. $1 kyw that the same thing happens again. The 
waier will nd'rise in the tube, because the tube is full of 
air. Slant if to let the air-bubbles escape as before , and 
then shmv that the water at mice, rises in the tube. * 

Now pjj/inge theHutyin again without dosing the top. This 
time the water inside the tube stands at the same level as that all 
round it. 

Why? Because, *as the water enters the tyibe below, 
it drives the air out .at the top to make room for it. 
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5. Here is a dry sponge. WhatSvill happen if I put it 
into water ? It will suck up thg water till all its pores are 
full ; sponge is porous and absorbent. 

Take the sponge now , and force it down below the surface of 
the water , calling upon the children to observe carefully what 
takes place . I 

They see bundles rising up through the water. 

Elicit from what thou have already learned (a) that these 

bubbles are causea by air ; (h) that this air must" have* 
come out of the sponge ; (c) that the water forced the 

air out of the pores of tlCe sponge to make room for itself 
Sum up what has been “done by impressing upon the children 

(a) that not only is there air in the pores of the dry sponge and 
in the “ empty ” flask, but that there is air everywhere; 

(b) that this air, although we cannot see it, is as much a 
real thing as water, stones , and other things we see around ns ; 
aud/p) that air, like all other things , takes up ro'om. 

II. Air has Weight 

c 

1. Let one of the children hold a basin in, his hand while 
it is fi t led t with wafer , and call npgji him 1<[ tell what he 
observes . f 

The basil? fecal* heavier than it did befoTe the water 
was poured into it. 

What do we learn from that 1 We learn that the 
water weighs something. 

Show that it would he the same if we filled the basin with 
stones, sand , or anything else, for all those things weigh some- 
thing. 

2. Now produce the air-tight flask. Remind the children 
that', although the flask looks empty , it is not really empty — it 
is full of air. All the room inside fJu flask is filled with 
air. 

JReijfh, the flask, ami carefully note down its weight on the 
blaclc-board^ 

Then proceed to remore some of the air, either tag sucking it 
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through the tuhe , or heeding Ike flash over the spirit-lamp or the 
► Bunsen burner. This done , c/ow //w tofof % of the spring 
clip, and when the flash is* cool weigh it again . It weighs 
‘less now. 1 

Why* $3 this ? Because some of the air has been 
taken out. I 

What does that tell us ? It tells us $mt air, like water 
and other things, weighs something. 

4 

nf. Air can be Felt 

• 

1. Set one of the children to wove his hand about in the 
water. He can fed the water as well as see it. 

Xow let them all wave their hands to and fro in front of them , 
and lead them to tell that they can now feel something, 
which they could not feel while they sat still . 

Explain that this something which they can feel is 
air \ that there is air all round us, although we do not feel 
it till we* make it move. 

2. Give one of the, children a fan , and let him wave it to 
and fro in frqyt of the rgst. All will feel the air plainly enough 
then. 

Elow fhe%ellows against their hands. 

Air, then, like water, is something which can be felt; 
but we do not feel it till wo set it moving, as we did with 

the fan, the bellows, and our hands. 

3. How do wc know that the air really moves ? 

IE ire the fay to and fro again near the table, so as to make 
the feather*, pieces of paper, and other light things that are lying 
on it, fly about 

The fan moves the air ; the air moves the pieces 
Of paper and other # things. 

Put the toy boat into the wafer, and send it along by 
blowing with the bellows against its sail. 

1 A cubic foot of air weighs about onclmiice. 
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The bellows moves the air ; if> is the moving air 
that moves the boat along. 

Summary ok the Lesson 

7 

1. There is air everywhere although we cannot see it. 

2. Air is a thing and takes up room. 

3. Air, like evefy other thing, has weight. 

4. Air can be felt ^hen it is moving about. 

5. Wheu air moves it makes other things move. 


Lesson VI 

HARD AND SOFT THINGS 

The teacher will require a wooden ball and a ball of worsted 
the stfiche size, two potatoes — one boiled and one ratf, pieces of 
brdad, moist clay, putty, dough, sponge, stone, wood, iron, lead, 
glass, soap, wax, cork, steel, chalk, flint, an apple and a turnip, a 
knife, a file, a rasp, and a glazier’s diamond if it can be obtained. 

. I. A Simple Test (Pressure)# 

One of the first itlns to strtf'e a child , as he comts into contact 
with various objects, must he the difference in touch between one 
and another. It will he the aim of this lesson to enlarge 
the itfra so as to enable the child to express clearly — 

(a) What he understands by “hard” and “soft.” 

(h) Why this hardness and softness are relative terms, 
(r) How lie can test bodies for himself and so on. 

1. Call one of the children to the front. Flare a wooden 
hall in one of his hands, and a loose hall of worsted in the other . 
Instruct him to squeeze both halls and then lead him to tell the 
result. 

Can you make the wooden ball smaller by squeezing it? 
No. 

IIoWMoes it feel ? It feels hard. I cannot squeeze 
it. 
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Can you make the^ther ball smaller \ Yes. 

How does this ball feel when you squeeze it ? It feels 

soft. 

« 

2. Taks away the worded ball and give him a boiled potato to 
hold in place of it. Instruct him to squeeze th§ wooden ball and 
the potato as before , and let the class watch 'mat happens . He 
capn of squeeze the ball. It is hard. The potato in the other 
iuhid squeezes up between his fingers as hi presses it. 

The potato is soft. 

* Here is another potato; but this one is not boiled. It 
is raw. Try to squeeze that as y<5u did the other one. 

Can you do it 1 No. 

What does that tell us ? It tells us that this potato is 

harder than the boiled one. 

3. Herti is a piece of bread. Take the crust in one v 3jand 
find the crumb in the other, and squeeze them. 

He will tell that he can easily squeeze the crumb , because 
it is soft ; but he. cann^ squeeze the crust , because it is 
hard. 

4. Show in a similar way — 

(a) That such things as moist 9 clay, puMy , (Tough, sponge, 
paper, and cotton, woollen , sill;, and linen materials are all soft . 

They yield to the pressure as we squeeze them. 

(b) That other things like stone , wood, iron , lead, earthen- 
ware, glass, are hard bodies. They do not yield when we 
press them. 


II. Scratching and Cutting 

1. The Scratching Test.— Call another child to the front 
now, and l!t him try to scratch vjith his finger-nail some of the 
substances lying on the table, such as the pieces of soap, clay, 
wax, and putty, the\ apple, turnip, and potato, the cork, 

' htilh iWiUul 1/J/tjJ WlVMl aijisil * 
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Lead him step by step to tell what Its observes. 

(a) The apple, turnip, potato, clay, soap, and wax, he 

can scratch very easily, lie can even dig out pieces 

of them with his finger-nail. 

(b) The cork and the chalk he can also scratch, hut not 
SO easily as tte others. 

(r) The wooTi^and lead he can just scratch with his 
nail. 

(d) The iron, stcfcl, flint, and glass he cannot scratch 
at all. 

r 

2. The Cutting Tebt. — Let him next proceed in a similar 
way with a knife, commend ny this time with the cod , and ask 
lum, to tell once more ichat he observes. 

(a) The cork and the chalk he cuts easily. 

(b) The wood and the lead he cuts too, but with more 
difficulty than the cork. 

*' J (r) The iron, steel, flint, and glass he cannot cut witl 
the knife. 

(d) lie cannot even scratch the flint, steel, and glass 
with it. 

3. The Rubbing Test. — Xow ht him take the difftrenl 
substances, and rim them fine ayainst another,* and then call 
upon him, to explain , as before. In this way it will be made 
clear that the harder body scratches, marks, or cuts 
the softer one. 

Now what have we learned by these tests? 

We have learned — 

(a) That although we call certain bodies hard and 
others soft, there are many degrees of hardnesi 

(b) That these terms of hardness and softness can only 

he used when one body is set by the side of (compared 
with) another body. , 

(c) Some bodies, which we call hard, are really soft 
when compared with others. 

Make them fell that , lead is hartl when compared 
with wood or chalk, but soft when compared with 
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iron ; iron hard whin compared with lead, but soft 
when compared with st$el ; and so forth. 

4. If jime permit, illustrate this further by showing how a 

file and ^casp art. 

Why arc these tools able to cut awi§ r pieces out of 
other hard substances 1 


III. The hardest Body known 

» 

V 

Here is a piece of glass. You have seen that I cannot 
cut* it with this knife. I could not cut it with the 
sharpest of knives, although I can scratch it with this 
sharp flint. The glazier cuts the glass easily enough, when 
he- is putting a new pane in the window. But he does it 
with his diamond. 

• Diamond is the only substance that will cut 
glass. In fact it will scratch or cut every other 
substance. It is therefore the hardest substance 
known. 

If possible l9 dww the tfiildirn a glazier's diamond* and point 
out to them the little bit of something that looks like dear glass 
at the end. Jt is this which does the work of cutting. 

Show how it is done. 


IV. Brittle and Tough 

1. Give one of the children some pieces of chalk and cork, 
ltemimlt hh% that both these things are soft bodies. Set him 
to try to break them by heating them with a hammer. 

A slight tap with the hammer breaks the chalk* in 
pieces ; but he cfinnpt break the cork try as he will. 
The teacher fries with the same residt. 

How is this ? Both these things arc so soft that we 
can pick pieces out of them with our finger-nail, 
and yet I cahnot break one of them* with the 
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hammer, although the other crumbles up with a 
single blow. 

Suppose we try again with some of the hard bodies. , 

2. Set the child to repeat the experiment with a piece of iron 
(not cast-iron oj\ course ), and pieces of glass and flint , all of 
which he knows afe hard bodies. 

He breaks the € glass and the flint easily, but ujth. 
all his hammering he cannot break the iron. 

We break the glass and the chalk easily, because 
although one is a hard body and the other a soft one, yet 

both are brittle. Glass and flint are hard and brittle ; 
chalk is soft and brittle. 

On the other hand we cannot break either the hard iron 
or the soft cork. They are tough bodies. Iron is hard 
and tough ; cork is soft and tough. 

3. We can write with chalk on the slate or the black- 
board, but the glass and flint would only scratch them. 
Why is this 1 

Condude by asking the children to name other tough and 
brittle bodies , and arrange them on the black-board as hard and 
soft. 


Summary of the Lesson 

If. Soft things yield when we squeeze them ; hard things do 
not yield. 

2. Some things are so soft that we can scratch them with 
our nail ; some are so hard that we cannot scratch them with 
the sharpest steel knife. 

3. Hard things Will scratch softer things. 

4. Diamond is the hardest substance known. 

5. Things which break easily are brittle. 

(j. Things which do not readily break are tough 
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Lesaon VII 

A PIECE OF CLAY 

Articles required for illustration : a lunj> of newly -dug 
common clay, and pieces of strne, sand, gravel, and chalk, 
, specimens of Kaolin and other clays, a basin of water, a knife, a 
Jhammcr, the clay balls, cubes, and bricks miile during some former 
lesson, a piece of douglf, a fiower-pot, a lump of sun-dried clay. 

I. Introduction 

Produce one of the lumps of newly -dug clay , and proceed as 
follows : — 

Who can tell me what this is ? It is a piece of clay. 

Where* did it come from ? It was dug Out of the 

ground. 

N.B . — ft is needless to say that all children must he quite 
familiar with this substance. 

They see it turned up roller ever any digging is going on } for 
it is found almost everywhere. 

Lead the children to m name other things, besides 'clay, which 
they hare scenting up out of the ground, suc\ as stonfe, sand, 
gravel, chalk. 

Show specimens of each. 

We have one name for all things of this kind which 
we get out of the earth. We call them minerals. Clay 
then is a mineral. 

Let us sec what we can learn about it. 

II. Properties 

1 . Brqjvn Coloiyv— Look at the clay as it lies on the 
table. Your eyes will tell you something as to its colour. 
It is of a greyish-byown colour. * 

If possible have specimens of other clay at han$, and show 
that all clay is not this colour — some kinds are blue-black or 
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slate colour, mm yellow, some Reddish brown, and 

so on. 

Show the specimen of Cornisn clay (Kaolin). Tell that 
thi * is the purest form of clay, and it is white. 

Explain that the rougher kinds of clay, such as those on the 
table , (jet their c^fours from other things which lie near them 
in the ground. 

2. Heavy.— 7 Let one of the dtildren now take the piece oj 
clay in hi* hand. 

What is the first thing you find out Ly handling it ? 
The clay is heavy. 1 

How could you prove that it is heavy ? l»y putting it 
into the water. 

1A him do so , and point out that the clay sinks to the 
bottom of the water. 

What does this tell us? It tells us that the clay is 
liehvy ; it sinks because it is heavy. 

3. Feels smooth. — Set him n\cl to take the cloy out of 
the watei, and rub his hand ora it. 

What do you notice about thy clay ikvv? It feels 
smooth and moist, 

4. Soft . — Instruct him to take the clay in both hands and 
si/uceie it; and then let him do the same with the stone. 
Elicit as before . 

Clay is soft. We can squeeze clay in our hands ; we 

cannot squeeze the hard stone. 

I)o you remember any other way % of finding out 
whether a thing is soft or hard? We can find out by 

cutting it. 

dire him a knife and ask him to try to cut off a piece of the 
day. * , 

Clay is soft. It can be easily cut with a knife. 

5. Tough. — Illustrate fin flier the &>f turps of the clay by 
kneading , rolling, folding, and twisting the tump on the tray. 
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Drop it on the floor, and beat it with a hammer, and point 
out that 'the clay changer, its shape , but does not break. 
Treat a piece of chalk in ike same way . 

Clay is tough as well as soft; it d$es not easily 
break. Chalk is brittle ; it breaks easily^ * 

6. plastic. — Hand som pieces of the clay round the class 
now , md instruct the children to knead tiffin up on their slates , 
*as the teacher has already done. 

Let one. of tiffin work his piece up info a ball; let another 
make a cube of his piece ; set a thfrd to make his piece into 
the form of a brick, and so on. 

produce the similarly - shaped dried jrieccs made at some 
f&mer lesson , and tell that these were shaped when they were 
s&ft, like those note in the hands of the children. 

They have kept the shape that was then given 
them; th*ose which have just been made would do the 
same, if wet, left them to get dry and hard. The moist, 
soft clay is said to be plastic, because we can mould it 
into any shape we please. 

Show a jfltoce of dough , or make some with a little flour and 
water , and repeat the experiments with that. Work ' it up into 
the shape of ajnsruit , and compare it with an actual biscuit. 

Dough like clay is plastic.’ Why ? 

The experiments may be further repeated with a piece of 

soft wax or some putty. 

These things are plastic. Why ? 

7. Not porous. — Shape one of the pieces of clay into the 
farm of, a basin, mud fill it with water. Point out that the 

clay holds! the water— none of it runs away. 

What happened when we poured water on the garden- 
mould and sand in those flower-pots the other day ? r fhe 
water ran uway through the hole in the bottom of the pot. 

Why ? Because the mould and sand are porous ; the 
water soaks through > the pores. 

Let us try th# saihe thing now with some of 'this clay. 

Point out that when clay is put into the flower-pot instead of 
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sand, no water runs through *The clay keep it all in 
as our e/a// la si a is doiuy now. # 

What do we learn from this 1 We learn that clay i& 
not porous. 


III. Dry Clay 

1 . Produce the lump of dry day now. Let the children tafe . 
it ia their hands, and examine it. They mil find that 

(a) They cannot squeeie it in their hands , as they did the 
moist day. Dry clay is hard. 

(b) It does dot feel smooth to the touch . Dry clay is 
rough and cracked on the outside. 

Elicit from this that it is the water in the moist clay that 
makes it soft and smooth to the touch. The dry clay has 
no water left in it. 

‘ 2. Scrape the dry day with a Inife, and show that it 
Crumbles to pieces readily. Drop a piece of it, or strike it 
with a hammer. It breaks easily. 

Treat the moist day in the same may. 

Does the moist day break ? N<& 

Why*not ? Because moist day is lough and plastic. 

Then what shall we say about the dry day? Dry 
clay is brittle. 

Now place the dry day on a slate , and let wafer trickle on 
it slowly, a few drops at a time, calling upon the children to 
observe what happens. 

Where is the water? It has disappeared. It is not 
on the slate, for the slate is dry. The dry clay has 
sucked it up. 

"Let fall some more drops, and show that the same thing 
happens . 

The water is in the day. The clay has sucked it 
up. 

How can wc say this in another' way ? We can say 

that dry clay absorbs water. . 
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Then what else can you tell me about this dry clay t 
Dry clay must be poroust 

Look at this piece of dry clay, and tell me whether you 
can see the pores or holes in it. No. 

Is it porous then 1 Yes, it must be porous because it 
sucks up water. 

• 1 4. •Illustrate its greediness for water •by letting one of the 

ch ildren put the piece . of dry clay to his tongue , and explain 
michat happens. • 

The clay sticks to the tongue; it robs the tongue of 
all the moisture it can get, and is greedily sucking to get 
more. 

Our piece of dry clay on the table will absorb a large 
quantity of water. It will suck up water till all its pores 
are quite full ; but after that it will not take another 
# drop. 

Put a piece of the dry day in water , and after leaving it 
there for a few nannies take it out , and show that it is no 
longer hard and brittle ; if can now be kneaded up. 

It has sucked up water ; the water has made it 
soft, tough, ^tnd plastic once more ; 

Summary of the lesson 

1. Clay is a mineral, because it is dug out of the earth. 

2. Clay is heavy, soft, tough, plastic, and not porous. 

3. When clay is dry it becomes hard, brittle, porous. 

4. Dry clay will absorb water till its pores are full ; but 
after that it will l^ot take in any more. 


VOL. I. E. S. G. 
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LESSONS FROM PLANTS 

Lesson VIII 

WHAT IS A PLANT ?. 

Articles required for illustration : some specimen plants in 
flower, a few common leaves, a twig showing bursting buds, 
and some pieces of clay, chalk, and flint. 

1. Introduction 

Call afferO^n to the flower- pots on the table, and lead the 
children to talk about the “ pretty flowers” a* they trill natur- 
al! if call them. 

Careful! ij avoid for the present* any mention of the word 
“ plant.” It will be best to commence from the child’s own 
standpoint? and gradually deduce the 9 new nante as the lesson 
proceeds." * . * 

Where do we see flowers ? In the fields and parks and 
gardens. 

Can we always find flowers there ? No ; there .arc no 

flowers in the cold winter time. 

Explain , as the reason, for this , that the flowers like warm , 
sunny weather ; they do not like frost and snow. 

Item ml the children that as soon as the cold winter is all 
; yone the flowers come again , and stay with us as long as the 
warm weather lasts. 

We are going to see what we can learn about these 
beautiful things now. 

II. One Part is not likj Another 

Lead the children to point out (a) that the specimens are 
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not all ali ke in appearance , (A) //m/ rac/?, oiwr consists 

of several distinct part*. 

1. The Flower. Como and show me the part in all 
of them Which you like best. 

What do we call this part ? We will Jt the flower or 
the blossom. 

% Tqjce the specimens one by one , and leqd the children to point 
’ out (a) that each bears a particular land of fljower , and none 
other ; (h) that the* flower of one is not like the flower 
of another. # 9 

What is the first thing you notice ? They are not all 
the same colour. Some are red, others are white, yellow, 
blue, and pink. 

What else can you see? They are not alike in shape 

and size. 

• 

► Now let us pick some of them, and examine them a 
little more ’closely. 

Do so, and lead the children to observe, as they handle them, 

that they all have a soft, smooth, glossy surface. 

Show how delicate t and tender they are, , The least 
rough handling will bruise and t teat them. 

Lastly, hSid the specimens rmffhd the elites jflr the children 
to smell. 'They learn from this new sense of smell that some of 
the flowers have a delicious scent ; others have no 
scent 

2. The Leaves. — That will be enough about the 
flowers for the present. Suppose we turn to something 
else now. # 

Pluck one of the leaves , and hold it up before the class . 

What is this ? It is a leaf. 

What colour is it ? It is green. 

Compart it with tlte other leaves, and lead thx children to 
tell that they are all alike in colour , fifr they are all green. 
They are not like the flowers in this respect, Jur flowers 
have many different colours. 

Set a child to find stTrne other leaven exactly like this one . 
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Call upon the rest of the class to observe that Jie can find them 
on one of the specimens . but not oh the others , and so lead them 
to tell:— 

(a) That each bears its own particular kind of leaf , and 

none other. 

(b) That the %af of one is not like the leaf of another 

either in shape or size . 

Hand a few leaves* round the class now for closer inspection w 
and lead the children to compare them with the flowers they 
have already examined. Their sense of touch will readily show * 
them that the leqf in each case , instead of being soft , smooth, 
and delicate like the flower, is much thicker, coarser, and 
rougher. 

Show the reason for this by eliciting that the leaves hare to 

last longer than the flowers. 

3. JEfjB Bern. — Pass on next to consider the part which 
stand-up from the soil in the flower-pot. Explain that this 
is called the stem or stalk. 

Examine each specimen separately, and point out that one 
has a Single stem, another has several ; that the stem of one 
looks stouter and stronger than that of ^another, and so on. 

Tell Eat the purpose of the stem is to raise jjie leaves and 
flowers up towards the light and air. Point out the little 
slender stalks , which join the leaves and flowers to the stem. 

We call these tne leaf-stalks, and the flower-stalks. 

Who has noticed the trees and bushes in the winter- 
time ? They are bare then ; they have no leaves. 

What do you see on them in the early spring? Little 
pale-green knobs here and there. They grow and swell 
bigger and bigger, until they at last burst out into actual 
leases. 

Who knows what we call these little green knobs, which 
grow into leaves ? We call them buds. They are the 
cradles of the young leaves. 

Show specimens of buds just bursting into leaf. 

4. The Boot. — We have spoken of the stem, the 
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buds, the leaves, and%he flowers. Is not there some other 
part which we cannot see \ Yes, the root. 

Why don’t we see the root ? Because it is fixed and 
hidden ajway in the soil. 

Turn mie of the plants carefully out of the pot , and show 
this hidden part. 

Point out that it is joined to the bottom of the stem , and 

sjre^ches down into the soil. 

III. Uses of the Root 

1. Call attention to the specimens* once more. The leaves look 
fresh and green , and the flowers are bright and gay. 

What must we do if we want to keep them so ? Wc 
must water them. 

What would happen if we did not give them water ? 

They would die. 

Then dp you mean to say that all these things in the 
flower-pots are alive? Yes, they are alive now; but 
they would soon be # dead, if we did not give them 
water. 

2. Show a dead plant , and compare it with the Hying ones. 

This one died for want of witter. 

Where do we put the water ? We pour it into the 
soil in the flower-pot. 

What good does that do ? Let me show you. 

Turn a plant out of the pot , shake the earth from the roots , 
and call attention to this part. 

Explain that Jit is the root , in every case , which keeps these 
living things alive. The root sucks up food out of the 
soil to feed them. 

3. Herytifil the shifaken that the specimens in the flowerpots 
were not always as big as they are now. They were very 
small at first, W.they grew bigger and bigger from 
day to day . 

Tell tlm.L lifle other liritui th inn a t.bftv ft An not. Arrow 
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without food. The roots find fobd for them out of 
the Soil, if we keep it moist. % 

liefer to the sponge, and its power of sucking up (absorbing) 
water into its pores. Tell that the root is something like a 
sponge in this. It can suck up water, but it could not 
suck up the diy soil. 

That is why we must keep the soil moist by watering 
it, if the root is to find the food it wants. 

4. Lead the children next to think of the flowers in the garden 
1 in the wind and rain. Another purpose of the roots will then 
gidekly force itself * on their minds. The roots hold them 

mnly in the soil. 

Proceed, lastly , to gather vp the. teachings of the lesson one, 
by one, and explain that things which live and grow in the 
ground, get their food from the soil itself, and have 
a root, stem, leaves, and flowers, are called plants. 

'Elicit therefore from the class that, nd only the flowers in '■ 
the flower-pot, but trees and grass, and everything that 
grows in the ground, are plants. 

IV. Plants and M/Nkrals 

Produce the j idles of clay, flint, and chalk. Ucmmd the 
children that these things, like plants , come out of the ground. 
Ask for their name — minerals. Break a piece off each of 
them, 'and point out that they have no distinct parts as 
plants hare— that one piece is exactly the same as 
another. 

Call attention to the leaves, and other porthns of the plants 
that have been broken off during the lesson. Notify that they 
are already wilted and withered. 

Plants are living things. The leavJ^twigS, and 
flowers die, when they are broket off from ^he living 
plant. The plant itself would die if it were hurt. 

Prove this by rutting one of the plants fust between the stem 
.and the rod. The plant will soon begin to show signs of 
flagging, and in a little while it will die. 
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Show how differ ent%t is with the pieces of flint , chalk, and 
clay that were broken off just now . 

These things are minerals, not living* things ; they 
never were alive. They have not begun to wither; 

they newer will change. 

Conclude by leading the children to dedue,e%froni this , that as 
minerals are not living things , they do not require to 
tjike in food from the soil to make them grow — 
that {hey do not grow in the groifhd as plants do. 

Summary of the Lesson 

• 

1. Things which live and grow in the ground are called 
plants. 

2. Plants have several distinct parts, and one part is not at 
all like another. 

3. The root feeds the plant with food which it sucks up out 
of the soil! 

4. The jjoot holds the plant firmly in the soil. 

5. Minerals are not living things. They do not rupu're 
food to make them grow. 


Lesson JX 

ROOTS 

Provide the teacher with : a tuft of common gras^or a 
daisy-root, a head of celery (if in season), some little corn- 
plants growing in flower-pots, a few simple annuals, a botanical 
lens, a carrot aiu^a turnip, and pictures of all the other fleshy 
roots named. Grow three or four carrot-tops in saucers of water 
iu preparation for the lesson, at intervals of eight or ten days 
between each one and the next. Nothing more is reqiwred 
except to cut off about ^n inch from the top, and stand the cut 
surface in the water. * 

J. Fir i tors Roots 

L Produce the*toft of grass ; shake the root dear of the earth' 
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that clings to it, and lead the children 1 o examine and describe 
it. 

Elicit that the root is made up of a great many strings. 
Or threads, which stretch downward into the soil ; that these 

strings are not green like 
the blades of grass themselves , 
but of a greyish -white 
Colour ; and that they make 
their way through the soil iw- 
seardi of food for the plant. 

2. Tell the reason why 
the root is never green like 
the leaves. 

It is buried in the soil, 
and therefore shut away 
from the light. It is 
the light that makes the leaves green. 

Prove this by showing a plant which has been grown in 
some dark cellar. 

Show, too , a head of celery, and explain how it was 
blanched v or made white. € r 

The leaves and stalks were green at first. When the earth 
was piled up \iU vound thfon, to shut them away from 
the light, they turned white. 

Introduce the word fibre now. Tell that fibre is only 
another name for a thread or a String, 

We call roots of this kind fibrous roots, because they 
are made up of threads or fibres. 

Show , as further specimens of these fibrous roots , some little 

corn-plants grown in flower-pots for the occasion , ami 
as many simple annuals from the garden, astcan be oktained . 

4. Explain that when the farmer sms bis corn in the fields , it 
springs up p green blades like these little* plains in the pot, and 
Uves only for one year — one seam . If left to itself it 
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would die down a£ soon as it was ripe. It would not 
live through the winter. Instead of letting the corn- 
plants die down , the farmer cuts them down at harvest-time , 
1 bemuse we want the ripe com for b'ead. 

Bernini the children of the seeds they sow in the garden 
in the spring. The little plants that com & from them live 
only one season. They die down when the winter comes. 
Afi. plants that live for one season only have fibrous 
roots! 

N.B. — The name Annual may he given fo these plants , or 
withheld , according to the discretion of the teacher. 

5 . j If time permit, it would he interesting to point out , with the 
aid of a good magnifying lens , the fine hairs which stand 
out from the fibres of these roots in all directions. 

Tell that these are known as the root-hairs ; they are the 

actual feeders of the plant. All the food which the 
• plant takes in from the soil is sucked up by these tiny 
hairs. 


II. Pi.rshy Boots 

1 . Trodiwe the carrot now , and show the* picture of flm growing 
plant. 

Call attention to the green leaves above-ground , and also 
to the pari which stretches downward into the soil. 

This part is the root of the plant, hut it is a Very 
different kind of root from those which we have just 
been talking about. 

What difference can you see ? It is not made up of 
long strings or fibres ; it is all in one piece. It is not 
a fibrous root. 

Cut the cairot across , and show that it consists of a thick, 
solid, fleshy mass jdl through . Tell that we call roots of 
this kind fleshy roots. Point outjhe root-hairs on its 
surface. m 

Let us now t^y to* find out why there is thi% difference 
in roots. 




was just like this when it was frst put info Hie saucer of water. 
The leaves have grown out from the top of the root. 

"What do plants require to maker them grow? They 

require food. 
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How do growing plants get their food ? Their roots 
SUCk it up out of the soil. # 

* But there is no soil in these saucers. There is nothing 
pit watet; and water alone will not make plants 

grow. Hfew then have these carrot-tops been able to 
grow and send out new leaves ? 

Compare the fresh-cut specimen with the well-grown one . 
Lead tl±e children to tell that the first is hard arid solid through- 
out ; the other is loose, soft, and flablJy. 

Explain that all this time the growing specimens have been 
feeding on their own substance, and so the pieces of 
carrot themselves have been wasting away; and getting 
smaller from day to day. 

Tell that, more and more leaves would continue to grow out 
till all 4htf9mpd*$upply was gone , and then the root part 
would appear withered up. 

• 3. Now Jot us see what we can learn from this. 

If 1 were to sow some carrot seeds in my garden this 
season, I should get carrot plants growing up from them. 
These plants would grow all the season, but when 
winter cam* round «they would not die, ms many 
other plants c|p. • # 

Their green tops would* die dbwfc, hut the 
thick, fleshy roots would remain alive in the ground 
all the winter. Then when spring returned once 
more, they would wake up, as it were, out of tfleir 
winter sleep, and begin to send out fresh green 
leaves. 

But what has «11 this to do with the large, fleshy root ? 
That large,* fleshy root contains a store of food to 
feed the plant when it begins to grow again after its 
long winter sleep, because it cannot then get its proper 
food from the soil. 

4. Show the parsnip^ turnip, beet-root , and radish , and point 
out that all these a ^e fleshy roots like the carrot. 

Notice the difference yi slut nr. Comnare the carrot and 
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parsnip with a com , and explain that these arc called COne- 
shaped roots. , * 

Point oat that the turnip , bed, mangold-wurzel, and turnip % 
mdkh are round , something like a ball in shape. 
These are known as ball-shaped roots. 

Compare the §on<j radish with both . It is not like either in 
shape ; it is thick in the middle , and tapers towards both ends. 
Hoots of this kind are said to be spindle-shaped. Explain, 
the reason for this name. 

b. All these plants not only take in enough food to keep; , 
them alive, and make them grow during the summer-time, 
but they also store away, in their thick, fleshy roots 
enough food to live upon till the next season. 

The plants which live only one season have no need to 
store up food. They only want food from time to time 
during the growing season. That is why they have fibrous 
roots — not fleshy roots. 

III. Home Curious Hoots 

It would he well to show actual specimens of some of these 
fleshy m roots, if possible, to illus- 
trate the peculiar forms which 
they take , as they grow and swell 
in the soil . Of course the real 

things cannot all be obtained in 
the majority of cases , and there- 
fore pictures must take their 
place , or the teacher must show 
them as black-board sketches. 

Take first the Dahlia root ; 
and call attention to the bunch 
of long, fleshy tubers, with 
root-fibres at the end of 
each. 

Show^ next some of the pe- 
culiar orchid roots. The tubers of one kind 1 an 

1 Orchis morio. 
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rounded or egg-shaped; those of another 1 have the 
appearance of the fingers of an outstretched hand 



It will Merest the children to learn that the root-fibres of 



plants which live ntore than one season often swell into. 

1 •Orchis maculata. 
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various forms, such as these , and that the swollen root is 
in each case only a store ef food for the plant to 
feed upon, till it can get its proper food from the soil once 
more . 

An examination of the knotted roots of the ttrop-WOrt 

will show clearly* that in every case it is the fibres Of the root 

which swell# 


’ Summary of the Ijksson 

]. riants which live only one season have fibrous roots. 

2. Some plaiits have tliick fleshy roots ; they live for more 
than one year. 

,3. Some of these fleshy roots have strange shapes — there are 
cone-shaped, halt-shaped, and spindle-shaped roots, and there 
are others like knotted cords, others like the outstretched 
lingers of the hand, and others again egg-shaped. * 

A. All these fleshy roots contain a store of food to feed tin 
plant when it cannot get its proper food from the foil. 


Lesson X* 

STEMS 

The teacher will require : a few simple annuals, one or two 
f rest-cut slips from some woody stem, two scarlet bean-plants 
growing in flower- pots (one without a stick), pictures of the hop, 
honeysuckle, and bindweed, a piece of vine-stem, and pictures of 
the other climbing stems, a strawberry plant growing in a small 
box, growing specimens of couch-grass, bindweed,* uni garden 
mint. 


I. Green and Woody Stems 

Show a few simple garden annuals , and explain that to-day our 
lesson is to he about the stems of plants. < 

Elicit fiat these plants live only one season — that they grow 
up from seeds in the spring , and always perish before the 
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next winter — and from this lead the children to see that, 
such plants have no need of stout, strong stems. 

« Point out that in each case the stem or stalk is green, soft, 
rMid tender. 

( Elicit nfxt that in many of the plants, which live more than 
[cme season , it is only the part in the ground that lives 
— all the rest of the plant above-ground dies down in the winter . 
'Tltese plants again have no need of thick, stout stems. 

Their stems are SOft^and green, almost like those of the 
fnnuals . t 

All plants which have green stems, that die down 
to the ground in the winter, are called herbs. 

Compare them with trees, shrubs, and bushes, which 
live for many years. These have hard, woody stems. 
Show some fresh-cut specimens. 


II. Slender Stems 

1. Point out that the green stems of many of the herbs , 
although not hard and wdbdy, are strong enough to Stand 
upright ojjerect. 

They to be pushing their way upward^ so as to 
bring the lea'nes tyid dowers mor^and more ir^o the power 
of the sunlight and air. No plant can be healthy 
without light and air. 

2. ^few look at the plant which I have here. I lfavo 
grown it in this pot for your lesson. 

Who can tell me what it is? It is a scarlet bean- 
plant. t # 

Look at the stem. What can you tell me about it ? 
It is thin, green, and soft. I have kept this tall stifle 
standing in the pot since the plant began to grow. Who 
knows whjH The stick is to support the plant. 

Lead the children to point out thatf as the plant grows , it 
twists or twines it$ stem round the stick Explain that 
for this reason we mil it a twining plant. ' 

Show another which las been allowed to grow yitihont Q 
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stick, an&'fodd thfr children to explain why some such support is 
necessary for a plant of this kind \ to save its delicate stem from 
getting bruised and broken , and to help it to push its way 
upwards. Without it that weak slender stem coukj 
not hold itself up. f 

Specimens or pictures of other twining plants , such as 
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the hop, honeysuckle, ami convolvulus or bindweed, 

should be shown . 

Notice that the bindweed always turns to the right. 

Unwind it and force it the other way found the stick (to 
the left), and let the children observe how ft resumes 
its old direction again, holding the stick with one of its 
leafstalks to get a purchase for the change. The hop always 
twines in the opposite direction. 

3. Who has seen a grape-vine growing] 

Does 'it grow like a rose tree in the. middle of the 
garden 1 No, it generally grows *np the side of a wall. 
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Show a piece of a vine-stem , and call attMWRTftlhc little, 
green, curling tendrils. * The Specimen should show the 
tendrils clinging tightly round some twig . Let the children 
Examine th^m for themselves . Tell the name, and explain the 
purpose they serve. t 

Plants which cling to other things for support by 
means of tendrils are called climbing plants. 

* Compare with a hoy climbing a tree, • 

A sweet-pea in a jiower-pot , and a sprig of Virginia 
greeper, should he shown as other examples of these. Pictures 
of the passion-flower, cucumber* melon, -etc., should also 
he provided. 

Show a sprig of ivy. Tell that this too is a climbing 
plant, and remind the children that it is usually seen growing 
up the sides of walls . Point out that this plant does not cling 
for support by means of tendrils , but by tiny rootlets, 
[vhich actually force their way into the wall itself. 

III. Runners 4NI) Creeping Stems 
1. Produce the strawberry phut in the box, or , failing 
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the plant 'Mself sh&w 4he picture , and lead the children to 
examine it. • 

Point out the long, ^lender, green stems or stalks , which 
run along the surface of the soil. Tell that these 9 are called 

runners. 


VOL. I. E. S. CL 





50 , 


OBJECT LESSONS 


STAND. I 


Notice that there is a little plant forming at the extremity 
Of each runner, with new leatfes shooting upwards , and tiny 
rootlets making their way downwards into the soil . 

Tell that plants of this kind grow by means of runners* 
They run along ftye ground for a short distance , ancfthen form 
a new plant, with roots , leaves — every part — like the parent 
plant. Show from this the reason for the name strawberry,' 
which really means stray-berry. 

A picture of the grming violet migjd he shown as another 
example of these running stems. 
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2. Take next the specimens of couch-grass, bindweed, 
and garden mint. 

Call attention to the long, slender, white cords, from 
which the green parts ahove-grmnd, as well 1 as the roots belmv, 
spring. Notice the buds here and there. "Explain that 
this proves them to be stems, not roots ; for buds never grow 
on a root 

These cords are actual stems, bke the runners of the 
strawberry plant ; bat instead of being green like those 
runners, they are almost white. 

How can you account for that? -They must have 

grown underground in the dau'k. 
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How do you know that ? Because the green parts of 

slants always turn white in the dark. 

Explain that these white cords make their way under 
!he groflpd, and send out buds here and there to form new 
)lants, as the runners of the strawberry }iant do along the 
\urface. 

t We call plants of this kind creeping plants ; they 
sreejf along under the ground. 


Summary of the Lesson 

1. Plants that live only one season have soft green stems. 

2. The stems of trees, shrubs, and bushes, which live year 
ifter year, are hard and woody. 

3. Most plants with slender stems twine or climb round 
•ther things for support. 

4. Somfc others run, along the surface of the ground with 
unners. 

5. Some creep along under the ground. 


Wesson XI 

STEMS (Second Lesson)* 

Provide for illustration pictures of the root-stock of Solomon’s 
leal, the common Iris, and the potato tubers. Grow alscP in 
•reparation for the lesson, at regular intervals of about a week 
etween each one and the next, some pieces of potato in 
aucers of water, and some onions in bottles. The onions will grow 
est if kept ^or the first week or two in a warm, dark cellar. 
Nothing more is required but to fill the bottle with water, and 
lace the onion in the mouth of the bottle, so that it just touches 
he water. It will be necessary to add a little water from time 
:> time. 

Introduction 

qmmence with a fo'ief rempitnlaiion of the subject %f the last 
isson. leadina the children to describe in mrikular th» nature 
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of the runners and creeping stem Let them show dearly the 
difference between these stems and a root , by comparing the white 
cords of the couch-grass or mint with the strings of some fibrous 
root. Assist them to point out in the actual specimens , or dftr 
the picture , that tfiesc creeping stems and runners have a grow- 
ing bid at their extremity , and that they grow a certain length 
and then form new roots and new stems , which send up shoots 
to the surface. Jlooti never have buds. 


• II. Underground Stems 

Now I want you to think for a moment about the thick, 
fleshy roots of our last lesson. 

Why have some plants thick, fleshy roots, and others 
only slender threads or fibres ? The thick, fleshy roots 
Contain a store Of food to feed tfye plant, wh<fti it cannot 
get its food from the soil. Plants with these fleshy roots 

live more than one season. 

Explain that all plants of this End do not lay up their 
food-store in their roots . Some store it away in their 
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stems, and thus the stems become thick \md fleshy 

instead of the roots . 

Show, as specimens of these fleshy stems , pictures of the 

root-stock of the Solomon’s Seal and the common Iris. 

Point out that tlmffboth look very much like roots. Tell that 
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they are so much like *oofs that people often call them roots. 
They are cmmoiUy known root-stocks. 



EOOT-STOCK OF HUB. 


They are not really roots; they are underground 



POTATO. 


Stems, They grow by creeping along underground, just 
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as those white cords of the couch-grass do. They send 
out stems and leaves above-ground from the upper surface, 
and root-fibres from the lower. 

Call attention to the bud at the end of the root-stock 
of the Solomon's Seal. Tell that this bud will grqw up next ' 
year into a tall Stem with leaves and flowers on it. Show 
this year’s stem just behind it, and the scars which mark the 
spots where the stems of former years grew. 

Notice that the Iris creeps along in much the dame 
way, except that it sends out buds from the sides and not 
f from the end. 


HI. The Potato 

Show next a good picture of the growing potato plant. The 
children will naturally speak of the potatoes themselves as the 



roots of the plant, because they see them growing in the 
ground. 

Give them an actual potato to examine, aiul lead them to 
point out the “eyes.” 

Tell that these * eyes ” are really buas, arut remind 
them that buds never grow on the roots of plants. 

The potatoes are not roots, but parts of the 
underground stems, which have become swollen into 
these round balls. We call them tubers. 

Show the specimen potato that has been growing in the saucer 
of umter. 
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Notice that from mch “eye” a long whitish st alk, 
with a green bud at # the end, has grown out; and 
that at the same spot a number of root-fibres may also be 
leen. This is a little potato plant growing from the old 
potato, e 

What has made the potato grow ? JVhere did it ob- 
tain the food that was necessary to make it grow? Why 

the potato itself now shrivelled up and soft ? 

Lead the children in this way to set the purpose of these 
tubers as store-houses of food for the plant. 

. Tell how potatoes are grown in the fields from pieces of the < 
fibers such as this . The young , growing plants which come 
from them feed on the old tubers, till they are able to get 
their proper food from the soil. 

IV. Bulbs 

Show an onion. 

You airknow what this is ? It is an onion. 

What have we on the § under side of it ? A great many 

strings or fibres. 

What are % these ? T^he roots of the plant. 

Then the onion itself cannot be th$ root ? No* 

This round-looking ball is ?eally the»loWer part Of 
the stem swollen very big. We call it a bulb. 

Show a picture of the growing plant. Point out the fibrous 
* oots stretching down into the soil , and the stem rising upimrds 
'rom the thick , swollen bulb . 

Tell that when the autumn comes , the rest of the stem, dies 
town, and only ,the bulb is left. If we put this into the 
troundthewext spring , it would send out a new stem and leaves 
ibove , and new root-fibres into the soil . It would spring 
ip again into a new plant. • 

Producg the onions *now that have been grown in the bottles 
f water . Notice that the most advanced specimen has sent 
mt quite a cluster of root-fibfes, which stretch down 
nfo the waler y and [ that the stem is also making ggpd headway 
ibove. 
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Point out that the others are growing too— the;/ were put in 
later. t 

Jn the hit fist of all , the roof-fibres are just pishing through 

the bottom of the bulb. 

Cmnpare this bulb with the one which has waff the most' 

growth. The latter is soft, flabby, and wasted, while the 
former is as hard and solid as em\ 

What is the meaning of ibis'? The stem of the onion 




becomes swollen out into a thick, fleshy bulb as it grows, 
because this plant is meant to live more than one 
seabon, and it stores up its food-supply in the bulb. 

The onions growing in the bottles have been feeding 
on the food stored up in the bulbs. That is why they 
appear wasted. 

The lily, leek, and hyacinth might be shown' as further 
specimens of thsse bulbous stems. 


Nummary of thk Lkssox 

1. Underground stems are often tlii^k ami fleshy. They 
contain a store of food for the plant. 
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2. Tlie potato is no% a root, but part of the underground 
stein, which has become swollen into tubers as a store of food to 
feed the plant. 

3. The eves are buds in the tubers. 

4. Bulbs are the lower part of the stem swollen very large. 
They contain a store of food for the plant. 


Lesson XII 


LEAVES 


Provide for illustration : a good collection of leaves of 
various kinds, a familiar growing plant of some sort in a pot, 
twigs of the lime, oak, or elm, common hop, dead-nettle, lilac, 
fuchsia, and laurel. A* collection of autumn-gathered leaves 
pressed in it blotting-paper scrap-book would be found very 
useful. Of course where actual specimens cannot be obtained, 
good pictures must take theft place. 

I. Parts of a Leaf 

<* 

II ANT) a few simple leaves round the class for inspection. 
Elicit that each of these leaves consists of two distinct parts. 

Who can point out the two parts? There is first o^all 
the thin, flat, broad part. This we call the blade. 
Then there is the long Stalk which joins the blade to the 
twig or branch. This is the footstalk, 

N.B » — The stipules of the perfect leaf have been purposely 
omitted here. . They may he dealt with in a more advanced 
lesson. The blade and footstalk will he quite sufficient for oyr 
present purpose. 

The blalle is of course the most important j>art of the 
leaf. It is this jiart which we have in our mind when we 
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IT. The Nature, of the Blade 

1, Shape. — Call upon the children to examine their 
specimens , and compare them one with another as to size and 
shape . They wi\ at once see that there is considerable difference 
in both these respects. 

Passing over the wore obvious difference in size, call 
particular attention to a few of the varying shapes of the ‘ 
leaves. 

Point out that there are in the collection round, oval, 
heart-shaped, oblong, and kidney -shaped leaves. 

Others bear a sort of likeness in form 
to some well-known object , and we 
name them accordingly SWOrd- 

shaped, lance - shaped, arrow- 
shaped, awl needle - shaped 

leaves. 

Show each of these by the side of 
the object from which it takes its 
name , or sketch the two things on the 
black-board. 

* 

2. Edges .—Xow'Jiow the lime, 
the rose, and the strawberry 
leaves, and call attention to their 
edges. Let the children fed them , 
and compare them with a few of 

Some leaves have smooth edges, others are notched 
like the edge of a saw. 

3. Surface. — Let the children next compare the leaf of a 
cucumber or a vegetable marrow with a cabbage leaf — a scarlet- 
runner leaf with an oak leaf 

They will fell , by ft cling the surface of each , that the cur 
cumber , marrow , and scarlet-runner l awls are rough to the 
touch, wthle the cabbage leaf and the oak leaf are smooth. 
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the smooth-edged leaves. 
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Lei them examine thtee rough learns more closely, and lead 
hem to point out that the roughness is due to the short, 
stiff hairs with which they are covered , There are none of 
Ihese hairs on the cabbage leaf 

* Have otfeer rough and smooth leaves picked out from the 
Medio n. 

,4. Upper and Under Side. — Call attention next to 
me of the growing plants on the table? Point out that the 
'eaves all grow , as fan as they can , with one * side spread out 
awards the light, ihe other facing the ground. Each leaf has 
in upper and an under side. Instruct • the children to 
observe carefully the leaves of other plants and trees from 
inw to time , They will find that all are arranged on this 
dan. 

Let them now examine and compare the two sides of all their 
pecimen leaves. 

They will find that *one side of each leaf is darker in 
;olour, and? smoother to the touch, than the other side. 
Explain that this is the upper side of the leaf 
n each case. - The under side of some leaves is very 
ough. 

5. Ribs.—^We will now havem good, loafaatt the under 
ide of one of these leaves. Suppose wc take this large 
uallow leaf. You will be able to see the parts as 1 
>oint them out. • 

Let the following facts be deduced one by one from the class, 
'he blade is very large and broad, and it is very 
>rittle ; it would easily break, 

NowMoqk at* these thick, stout supports, that run 
rom the stalk to the edge of the blade. There are 
even of them altogether. They make a Strong 
rameworjc to suppqrt the blade, just as the frame- 
work of my umbrella Jhakes a support for the silk covering. 

Do you know what we call thfc framework of the 
nibrella ? The rfysJ 

Yes ; and we alio call this framework of the leaf, its ribs. 
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The ribs support and strengthen the blade, and 

keep it well stretched out to tjie light and air. 



MALLOW LEAF. 


III. Simple and Compound Leaves 

Hold up one of the common , simple leaves — a lime leaf 
mil Jn ns veil as any — side hy 
side with a leaf of the Virginia 
< creeper. • 

Here are two leaves not at 
all alike in appearance. Can 
you tell me in what respect they 
are not alike ? The first is made 
all in one piece ; there is only 
one blade. The other has 
several separate blades. 

Let the children select from, 
their specimens other similar leaves 
with a single blade , such as those of 
the apple , pear , plum, chewy , rhu- 
barb, oak , cine, nasturtium , ger- 

LIME LEAF. (IniuM, etc . " 

Leaves of this kind are called simple leaves. 
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Now show some others , such as the leaves of the scarlet beau , 
“lover, strawberry, rose , horse-chestnut , ci/id Virginia creeper . 

How are all these different from the simple leaves 1 
They are •made up of several separate blades. 

Let us see. We will take the leaf of the scarlet bean first. 
Show that this leaf is really in three parts ; that there 



ROSE LEAF. 

are, three distinct blades , each blade, having its own footstalk , 
which joins it to the main footstalk. 

The three blades are not three separate leaves, but 



VIRGINIA CREEPER. 

HORSE-CHESTNUT. 

three parts Of one leaf. The three parts are not called 
leaves but leaflets. 9 

Who knows jWhSLt the M 7 ord leaflet means J A little 
leaf. 
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Now take the clover and the strawberry leaf \ and show that 
the arrangement in these two is very like that in the scarlet 
lean leaf) except that the leaflets have shorter footstalks . 

The rose and the Virginia creeper \ will supply specimens of 
other leaves with five distinct leaflets. The horse-ctiestmt leaf 
has seven leaflets . 

All leaves that consist of several leaflets, and not of 

a single blade, are called compound leaves. 

IV. Arrangement 

1. J'ass on now to notice briefly how the leaves are arranged 
on different plants . 

* Lead the children to tell from their own observation ( and 
confirm this , as far as possible, by means of specimens before 
the class), that — 

(a) Leaves usually grow on the twig’s or branches of 
the plant. 

(b) In some plants they grow 

on the stem. 

( c ) In others again they spring 
direct from the robt. 

„ Thus we have brunch leaves, 
stem leaves, and radicle or 
root leaves. 

2. Hold up a small twig of the 
lime , oak , or elm , and call attention 
to the leaves on it. 

There are joilits in the twig 
at regular intervals, and a single leaf comes from each 
joint. The leaves follow one another on opposite sides 
of the twig. 

Tell that this is a very common arrangement, ahd ask the 
children to search for it themselves among the plants they meet 
with from time to time . 

3. tfhow next a piece of the stem of the common hop, or 
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the dead-nettle. Point out the difference in the arrangement 
here. The leaves as "before tyring from the joints, but instead 
* of a single leaf \ we find a pair at each joint, one exactly 
. opposite* the other. 


4. A sprig of lilac, fuchsia, or laurel will furnish an illus- 
tration off a still further arrangement in which the leaves are 



in opposite pairs, but each pair follows the other at 
right angles — that is on different sides of the, twig. 

KB ? — Jhe above are only some of the most common modes 
of arrangement, but they will provide sufficient scope for the 
children's observation at this early stage. 


V. Evergreens 

Introduce these, b£ showing a few leaves of ivy, holly, or 
laurel. Tell their names. Note their smoofh, glossy 
surface, and their dark green colow 
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Contrast them with the leaves of the oak, lime , elm, and 
beech. 

What do we always notice about the trees as autumn* 
comes on? The leaves begin to change colour; then< 
they die and fall off. # 

How do the trees look by Christmas-time ? They are 
quite bare then, because all their leaves are fallen. 

It would be interesting and highly instructive to colled and' 
press in a book, specimens of fallen leaves during the autumn. 
These might be shown nov) in illustration qf the changing, 
tints which the leaves take as they begin to die and fall. 

Are there any trees at Christmas-time that do not look 
bare ? Yes ; the ivy, holly, box:, myrtle, and laurel are 
Covered with green leaves all the winter. 

What do we call these 1 We call them evergreens. 

Explain that these plants are always green , because the old 
leaves do not die off until the new ones are quite 
formed. 

In this way these giants, unlike trees which shed their leaves 
in the autumn, are never bare. 

Summary ok th vr Lksson 

• t o 

1. A leaf f$S*ists of the blade and the footstalk. 

2. The blade is supported by ribs which spring from the 

footstalk. # 

Simple leaves have one single blade ; compound leaves 
have several separate blades. 

4. Leaves are arranged differently on different plants. 

f>. The old leaves of evergreens do not fall till the new ones 
are quite formed. 
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Lesson XIII 

FLOWERS 

The teacher should bn provided with specimens of all 
flowers named, and pictures to show all the ports of the flower 
in an enlarged form. An apple and* a knife will also be 


I. Introduction 

Introduce the new lesson by calling attention to the fields in 
spring-time — bright and gay uith dairies and buttercups , prim- 
roses, cowslips , and violets, awl to the gardens all through the 
spring and summer , one mass of brilliant colours. 

We like to look or* the pretty flowers, because of their 
beauty, but besides pleasing our eves, they have a most 
important work to do. 

To-day we are going to learn something about the 
flowers and their work. 

Who has^een an apple tree in the early spritig covered 
with beautiful blossoms 1 Those bldssomston the tree 
are its flowers. We like to see plenty of nowers on the 
tree, because the flowers will one day die off, and leave the 
fruit behind. 


II. The Flower-Leaves 

1. a few common , simple flowers round the class, for 

examination by the children. Call upon one child to examine 
his flower, and tell what he can of its appearance. 

Ills eyas will tell Jjfm that it consists of a certain number of 
leaves, not coarse and green, like the true leaves of the 
plant, hut very delipate and rich ifl colour. 

Comparing hi j fUbwer with others in the class^he may tell 
that there is a great ^variety in the colour of flowers. 

VOL. I. E. S. <i. 
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By handling the flower-leaves, he mil learn something of their 
extremely soft, smooth, and delicate nature. 

Proceed next to show , by comparing the flowers in the hands 
of the children, ' that these 
flower-leaves are very curi- 
ously arranged. 

Lead them in the first place 
to discover for themselves that 
all flowers have not the same 
number of flower-leaves. 

The wallflower and the 
poppy have four, the 
buttercup, violet, and 
pansy have five ; the tulip 
and lily have six. 

2. Notice next that in all these, and in most other flowers, the 
flower-leaves are separate from each other ; and then call 
attention to the convolvulus, in 
which the flower-leaves are seen to 'be 

joined together at their edges, 

so as to nfahe a sort of flower-cup 
or bell." * t 

Among these* bell-shaped flowers, 
in addition to the bindweed or 
convolvulus, are the foxglove, 
the "harebell, and the various kinds 
of heath or heather. 

In some few of them the flower 
is lengthened out somewhat in the 

form of a tube. 

Show , if possible, a pentstemon 
as a sample of these tube-shaped 
flowers . 

3. Produce a common snap- 
dragon, f< white dead-nettle, 
or a sage flower next , and call attention to their shape . 



FOXGLOVE. 



WALLFLOWER. 
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They are not like any of the other flowers. They are commonly 
called twc-lipped flowers. Let the children examine them 
and explain the fitness of the name . 

4. Show a pea blossom. Point out that this again has 



SNAP-DRAGON. 


a shape Of its own, which is unlike that of any other 
/lower.. « 

It is mare like a butterfly in shape than anything 

else. It is called the butterfly-shaped flatter. 


. ■„ ' 
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PEA BLOSSOM. 

Show and compare 1h$ flower with a butterfly , whose wings 
are raised in the act of walking. 
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5. Lastly, produce a daisy, ^dandelion, or a sunflower. 

It will interest the children to learn that , each of these consists of 

an immense number of little 
flowers, packed close togUher . Pull 
the specimen to pieces and slum 
that it is so . Let the children ex- 
amine the separated florets for, 
themselves. 

HI. Stamens and Pistil 

1. Tell that , beautiful as these 
flower-leaves are , they are not the 
most important part of the flower. 

Let the children strip off the 
flower-lea re .% carefully from their 
specimens. , 

Point out Had the most important parts of the flower are seen 
after the flower-leaves hare been stripped off. 

Show that , it is because these parts are so important , that we 
find them* placed in the very centre of the flower, with the 
flower-leaves all founcl to protect them,. 

It would Ve lcel l to illustrate this stage of flu> lesson by means 
of a lily, if possible, as its parts are* large and ran be easily 
seen by the class. - 

C ,T * ' ‘ 

“ * 

2. Now lot us see, Vliat we have inside. First of all look 
at these long, slendfer Stalks, which stand upright from 
the Bottom of the cup. There are sift of them, and 
they Stand in a circle round another amt somewhat 
stouter stalk. Look at the top of each of the first six, 
and you will see there a long, yellow-looking knob. 

Call upon one of the class to come ' igul pick offs one of these 
little knobs. When he. has done so, ask him to look at his 
fingers , and tell what he sees there. , He sees some fine 

yellow dust. ** 

Those little knobs arc really little oblong boxes ; they 
are full of this yeilow dust. 
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We call these stalks, with their little boxes full* ot 
yellow dust, the stamens of the flower ; the yellow dust 
itself is called pollen. 

3. 1 Vojf) let all the stamens be stripped off ti so as to leave the 
central stalk the only remaining part of ifye flower . Let the 
children examine, it closely. ^ ‘ 

, Note m the upper rounded knob, and the lower swollen 
part where it joins the flower-stalk. 

We call this central part of the flower the pistil. 

Look at its Jower swollen part, while I cut it open. It 
is not a mere solid stalk ; it is really a wonderful little 
box or case. Let us see what is inside this box, for you 
may be sure that as the box is there, we shall find some- 
thing in it. It was not made without some useful 
purpose. 

Cut if, open note and, pick out some of the tiny seeds 
with the point of the penknife. Tell what they are , and let the 
children examine them. 

These are the seeds of the plant. It is the work 
of the flowers to produce these seeds. If the seeds 
in this little box had been left to grow to their full size, 
and get ripe, they wtmld have made new plants next 
season, when they were put into the ground. # 

Notice how wonderfully they are Pranged in the 
little seed-box. 

Now lastly show an apple. Tell that this came, from a 

flower— the flower of an apple tree. 

Cat it open , and show the core with its pips inside. 

What is this ? It is only the seed-box, which came 
from\he w flower, and these pips are the seeds. 

Without flowers there could be no seeds, and no new 
plants year after year. 

Summary ok the Lesson 

1. All flowers I gfr e not the same number of flower-leaves. 

2. Flowers have many different forms. 
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*3. The stamens are little stalks whiot support the anthers. 

4, The anthers are little boxes filled with pollen. 

5. The seeds are formed in a Xttle case in the middle of the 
flower. 

6 It is the work of the flower to produce the seeds. 
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LESSONS FROM ANIMALS 

Lesson XIV 

THE CAT 

Have ready for illustration : a living eat, and good pictures 
to show the structure, as it is described. The teacher should 
cultivate the pow r er of showing the various parts by black-board 
sketches. Brovide also a saucer of milk. 

K ‘ 

The purpose uffttvs, the first lesson , is to deal with the struct are 
of the animal , and such simple habits as must have come undo* 
the children's own observation. 

me killing propensities and the habits dependent thereon will 
form the subject of the second lesson , and that will be the best 
time to show how completely the structure and habits of the 
animal , as a whole, arc in harmony . f 

Ask one of the children to bring a quiet , gentle cat for the 
occasion. 

Any child will be pleased to do this , especially if the request 
is coupled with the prospect of sitting in front of the ddss , to take 
care of pussy , and keep it quiet during the lesson. 

After introducing the animal, proceed to^ examine if, point by 
point, in soml such way as this : — 
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I. The Body 

1. Its* Build. — Stand the cat on the table while the body is 
examined. Call attention to the build of it. * dJ licit as much as 
possible fi'om the children themselves , step by step. 

• Xhe body is long* and slender, Ijut deep. It is not 
raised very high above the ground, as the legs are rather 
short. " 

Tell that it 9 is very lithe and supple in its move-* 
mentS. It can easily twist and turn in any direction. Perhaps 
some of the children may have seen the cat on a shelf or on the 
kitchen dresser. Unless we frighten her , she rarely or ever breaks 
anything there, , although site has to thread her way though 
crockery- ware and glass. 

2. Its Covering.— Tur n next to her coal , and, as before , 
let the children describe it. 

It is a thick, soft, glossy fur (black, white, or tabby, 
etc.). The cat takes great care of her beautiful coat. 

She never lets it ^ct dirty or matted together. She 
often washes it, although she never goes near the water, 

for cats doliot like water oil their fim-* 

How does she wash it? She washes it with her 
tongue and paws. 

A lady likes to have a jacket made of thick, soft fir. 

When does she wear her fur jacket? In the cold 
weather and on cold nights. 

Why ? Because it keeps her warm. 

Tlftn what sort of coat does pussy’s fur make ? A nice 
warm coat. 

• 

Stroke f)ie eat. TeU< that she seems pleased wlom we stroke her 
fur the right way , but worried if we Stroke it the wrong 
way. . • 

Jsk the child re^to take notice next time they ,| fe a cat and 
a strange dog meet They icill see that her back is arched ' 
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up, and her fur no longer smooth , but ruffled and stand- 
ing on end. 

It always does this when she is frightened , and it shows how 
much she is afraid of the dog. 

• 

Take up a fold of the rat's skin in the hand , and point out 
that instead of being tight like ours , it hangs loosfe about 
her body. Explain • that this loose skin is a great help \o the 
cat in her movements. 

3. The Tail. — Notice next the long , slender tail. 

Puss is sitting quietly now, with her tail curled up 
round her feet. 

When she walks about she usually trails it behind 
her. 

Did you ever notice her tail when slie comes to meet 
you in the morning 1 Yes ; she then carries it almost 
upright and stiff 

Tell that this is her way of showing that she is pleased. She 
rubs her soft fur coat up against ns , and begins to purr or 
sing. She jiicans to say “flood morning ; I ain t so glad to see 
you! « 

Did you see hef lash her tail from side to 
side ? Yes; she always does that when she is frightened 
or angry. 

The tail, as well as the fur, tells us whether the cat 
is pleased or angry. 


II. The Head 

'-Call upon the children to examine and describe the head 
next. 

It is round in shape, and small' compared with the 
body. It has a short, shrub nose* but the mouth is 
very largo and wide, as we may* -ec when the cat 
yawns. 



LBS. XIV 


THE CAT 


*3 


1. The Tongue. — Puss lias been very good. She 
shall have this saucer of milk now. 

Watch how she drinks it. She does not drink as we 

do ; she laps it with her tongue. The tongue is long 

and fleshy ; just fitted for lapping up liquids. 

2. The Ears. — While she is finishing her milk, lot us 
tilrn m\r attention to her ears. 

Notice, that these are erect, wide open, ami pointed ; 
unit that she can turn them quickly in any direction . Call her 
and notice how she pricks up her ears. 

Cats are very quick at hearing. 

‘h The Eyes. — Bring a child to the front, and call atten- 
tion to the round , Hack spot in the centre of his eye. 

That black spot is the pupil of the eye. Light, 
enters the eye through 
the pupil aqd not through 
any other part of it. 

The coloured part of 
our eye all round the 
pupil is really a sort ef 
curtain, t6 # shut out 
some of the light, when 
it is too bright. 

Jjead the children to tell 
that , when the sun is shininy 
eery brightly info our win- 
dows , we pull down the 
blinds^? shut out some of the light. 

Hh> could not see if the light was too bright ; it would 
dazzle our eyes. 

Now look at pussy’s eyes. Tlic pupil of her eye *is 
notT*ound like our*. ' It is a long, narrow slit. The 
light now is too bright for her, and f;o the Curtain closes 
up, and leaves only this very narrow slit. 

As evening c^/ffes on, this slit opens wider ^aiul wider 
— the curtain is drawn aside — to let in as much light. 
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as possible. At night the curtain is drawn back to the 
very edge of her eye, so thut the eye is a great round 

window, ready to take * 
in all the light there is.. 
Perhaps *some child 
may have come across the 
cat in a dark cellar, w % 
in some other dark place.* 

- Id' hint to fell what her 
eyes boh like then . 

They look like 
round, blazing balls 
of fire then. The cat 
can see well where we 
should be groping about 
in the dark. 

« 

4. The Whiskers. — Call attention to the bare patch 

on each side of the -mouth, with the long, stiff hairs or 
whiskers stand ing out from than. 

Tell the purpose of these. 

The ends of these hairs act*as feelers, and are a 
great help to the eat in t]je dark. With th(^u she is able 
to feel her Wsy along, when it is too dark even for her 
to see. 

Show that these stijf hairs stand OUt a long Way on 
( i lifer stde. 

The head is very small compared with the body ; but 
she knows that if she can put her head into any place 
without touching her feelers, there is robm for Iny whole- 
body. 



III. Lkus and Fket 


1. The Legs. — Point out that the kgs although slender 
are very irtrong — the hind legs are mofp ftrongly huilt than 
the for legs. % 



LKB. XIV 


THE CAT 


75 


The cat’s legs are* specially fitted for leaping and 
springing. She is also a splendid climber. 

Picture her climbing up the trunk of a tree. She 
is ns much at home there as she is on the ground. She 
'jumps doom from a high wall , but she never shakes or 
hurts herself, because her bones are* very loosely 
jointed. » 

* The Feet. — Pass on nert to examine , the oafs feel 
Point out that the front paws have 
five toes, the hihd ones four. 

Call attention to the soft, Smooth 
pads on the bottom of the toes. Count 
them. There are seven of these pads 
on the front paws, and five on the hind 
ones. 

The cat walks on her toes, not 

on the sole of her foot as we do. She 
is a toe- walker. As she walks on 
ihese padded toes, she never makes 
a sound. She moves about with a 
gliding, stealthy, noseless step, 
wherever she goes. 

Did you ever notice her paws when sftlrVas angry? 

Vos ; she darts out her 
sharp claws then. If 
we tease her and make 
her angry, she will scratch 
us with them. Each toe 
is armed with a Strong, 
curved, pointed claw. 

Where arc her claws 
now ? 

Tell that she is able, to 

draw them up or thrust 
them OUt when she pleases ; that they are now drawn back, 

and covered up {BTO sort of sheath. She is%ot angry 
now. 






OBJECT LESSONS 


STAND. J 


76 

Explain that these sharp claws are %erp useful to the cat in 

climbing trees. 

She keeps them drawn, bad 
in their sheaths as she walks 
about , so then do not (get blunt 
by rubbing against the hard 
ground. 

Who has seen the cat scratch- 
ing against a tree, a fence, or 
even against the legs of the 
furniture? 

Do you know what she is 
doing? She is sharpening 

her claws. 



Summary of tiik Lksson 

1. The cat’s body is very lithe and supple in its movements. 

2. It lias a warm coat of fur, and a very loose* skin. 

3. The cat shows whether it is angry or pleased by means of 
its tail. 

4. Tli£ cat laps its drink with its tongue. 

5. Jts ears are very sharp, and ifs eyes are made to see well, 
when it. is tqiy^ark for rnont other animals to at all. 

0. The feelers serve instead of eyes when it is very dark. 

7. The feet are padded, and the claws are protected by 
sheaths. 

8. The cat is a good climber. 


Lesson XV 

THE CAT AND 11ER BIO COUSINS . 

Provide for illustration : the living „cat and pictures of the 
last lessen, a piece of meat, some lfk?uits, some milk, and 
pictures of the tiger, lion, and any other of the fierce cats. 
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I. Introduction 

• 

■\Vk gavejmss a saucer of milk the other day, and watched 
her drink it by lapping it up with her tongue. To-day 
she sfiall have something to cat, for f*want you to know 
how she eats, as welhas how she drinks. 

You know we give her all sorts of scraps from the 
table. She will eat almost anything. 

But what kind of food does she like best ? She likes 
the flesh Of mice and birds better than anything else. 



Ti^ure the cM watching patiently and still at a hole for a 
mouse, V stealing quietly (dong after a bird. She looks any- 
thing bat a gentle , playful , children's pet just then. 

Lead the children to tell of the fierce, glaring eyes, 
thrthoving tail, tjie body drawn up ready to spring 

forward. The mouse comes out — there is a sudden rush. 
IVith sure aim she leyps, and catches if in her claws. 

Then show th$ *$mtle, purring pussy of half pi hour ago 

changed into a fierce monster, growling savagely, 

and taking pleasure in cruelly torturing the little mature she 
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1m caught, till at last she tea^s it in pieces, and eats it 
up, flesh, bones, and all. 

All this seems very dreadful and very cruel, but the 
cat docs it because she was meant for it «nd made' 

for it. Lot us«see how this is. 


if. The Cat’s Teeth 

is 


Show these in the picture , , or by weans' of a black-board 
sketch , or better still with the help of an actual skull if it can 
he obtained . 

There are six small sharp teeth ill front of each 

jaw. Beyond these on 
either side is a long, 
powerful, pointed 
tooth, which bends 
backward slightly ; and 
beyond each of these 
again are four large 
c teeth with sharp 
points on the crowns. 

Give the cat a piece 
of meat now, and let her 
Call attention to the way 




* 

r. C ■■ ■■ ■; Jl, 




eat it while the children look on. 


in which she presses it down with her fore paws , while with her 
head on one side she tears it to pieces with those 
long, sharp, tearing teeth. 

The teeth behind these are not broad and flat on tho 
top like ours ; they have sharp, cutting edges, which over- 
lap like the edges of a pair of scissors. 

Explain that the cat does not chew or grind up her food 
as we do. She cuts and chops it up with those sharp Lcth, 
and swallows it in lumps. 

Set one of the children to eat a biscuit or a piece of bread, 
and notice t,he movement of his jaw. 

The cat has no teeth for chewing. The jaw has only 
one movement— up and down ; it cannot move from 
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Side to side as our jaw does when we eat. Such teeth 
are fitted for eating flesh. * 

III. The Cat’s Tongue 

Get the cat to lap a little milk out. of the hand of one of the 
children , and call upon Mm to tell what he 
observes. 

The cat’s tongmS feels rough ; it 
scrapes his hand. 

Tell that the tongue really is rough. It is 

covered with small, sharp, horny 
points, which stretch backwards. 

When the cat has a bone, she tears off 
as much of the flesh as she can with her 
teeth, and then she scrapes the rest off 
clean by licking if with her rough 
tongue. 

Show , if possible , a lone which has been 
stripped clean by a cat . 

IV* The Cat is formed to Kjtt. 

The cat, then, was meant to live on the flesh of other 
animals. But she must catch the animals before she c^n 
eat them. Let me show you that she is made for this too. 

Picture the mice — very sharp , very frightened . 

What would they do if they could hear pussy's feet 
trampling on the floor 1 

But they do not hear her. Why ? Because her feet 
are padded with soft pads. She creeps along on hei; 
padded toes without making any noise. 

** • 

The instant the mice catch sight of* her they run awav, 
Imt although they are very sharp, she generally manages 
to catch them bef one" they get to their holes. 

Why ? Because her body and legs are made for* leap* 
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ing and springing. She darts forward with a sudden 
spring, and catches them. 

How does she catch them ? She thrusts out her long, 4 
sharp claws as she springs, and catches the mouse with, 
them. Those sharp claws were meant for this. 

Point out that perhaps puss may prefer a bird for dinner 
instead of a mwe, and birds live in the trees. ' Her sharp 
claws then serve the double purpose if helping 'her to 
climb the trees us well as catch her prey H 

No other sort of feet would do for, an animal like - 
the cat. 


A". A NifWT-PnowLEit 

1. When do the mice come out of their holes? At 
night when all is quiet. The night, then, ought to he 
pussy’s best hunting time. 

Should you like to go about looking for something in 
the dark? No; we could not see in the dark. 

This will be quite sufficient hint to lead the children to dis- 
cover for themselves the connection between the eyes and the 
other sped at eh a ract eristics of the cat. « 

Thl <sit is meant to b^ a night-prowler. ^She hunts her 
prey in thc'TSMc. She requires eyes for seeing well 
in the dark, or she would never be able to catch her 

prey. 

«• 

2. Remind the children that when she is waiting and watch- 
ing for her prey , she often has to make her way through very 
narrow places, where if is too dark for tyre n her sharp eyes 
to see. She mast not make the least noise , or the mice will 
hear her. How does she manage then ? 

Her whiskers act as feelers. She feels her way 
where she cannot see. , r ' * 

t, 

X The mice live in their holes.* They are quite safe 
there, fof the cat cannot get near them. t 

How does she know they am there ? She can hear 
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them squeak, and she waits patiently for them to come 
out. 

Sharp ears, then, as well as sharp eyes, are neces- 
sary for this night-prowling cat. 

. 4. Lead the children next to tell that , if we are out 
late at nighty we always take cate to wrap ourselves up 
ida cm. It is much colder at night than it is in the day- 
time. # 

. The cat has # a thick, warm, fur coat, because it was 

meant to be a night-prowler. 

To sum up then. The animal’s teeth show that it was 
meant to be a flesh-eater. It must hunt its food before 
it can eat it. Its body, legs, and feet make it a hunting 
animal. It hunts its prey at night. Its eyes, ears, 
whiskers, and covering fit it for a night-prowler. 


VI. Other Cats 

Picture to the class some cats that live wild m fat-ojf 
lands. Lead 'them to imagine an animal many times 
bigger thai^ pussy, hut with the same powerful eyes 
for seeing at night , the same padded tee t, the same 
sharpened claws, the same terrible teeth; m fact, 
the same animal exactly, but many times larger and 
stronger. 

The fierce beasts always sleep in their dens all day 
long, and at night come out to prowl through the 
forest* in search of their prey. 

Thesiger ia most like the cat — indeed he is an immense 
cat. 

Show a picture of the tiger in the jungle , aid give a rough 
detffy his* she. Cali attention to lus beautifully Striped 
coat , 

The lion is another of these great cats. 

Show a pidure^and call attention to the thick*, shaggy 
mane, which m do not m in the tiger, 

vou uaa 


o 



82 1 OBJECT LES30NS stand. i 

These fierce cats are so very strong that, they prey 
upon animals as large as the horse and cow. Some- 
times they spring upon a man, and carry him off in their 
strong jaws. 

Pictures of ottyer members of the family , e.g. the leopard , ’ 
panther , and jaguar , might be shown , and if time allowed smm 
little story of adventure might close the lesson. 

Summary of the Lesson 

1 . The cat is a killing animal ; it is formed to kill. 

2. The teeth act like the edges of a pair of scissors, 

3. The jaw has only an up-and-down movement. 

4. The tongue is rough. The cat scrapes the flesh off a bone 
by licking it with this rough tongue. 

5. The cat is formed for night prowling. 

6. Lions and tigers are immense cat 5 -. 


Lesson xVl 

THE DOG 

' The teacher v ill require a good picture of the dog, and 
details of the structure as described in the lesson. 

I. Introduction 

Introduce by calling upon the children to tell all they can of 
ine dog , its nature ami habits. 

It is one of the most sensible animals, and is bo^'nfcle* 
and obedient that it can easily be taught. No animal is 
more loving and faithful to its master than the dog. 
Compare the dog and the cat in disposition. 

The cat seems to learn to love the house rather than 
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the people in it ; but the dog cares little what the place 
may be, so long as he can be*near his master. 

How does the dog behave though when he meets a 
strange cat 1 


II, The Build oj & the Dog 

1. The Body. — Call attention to the pidnu, and point 

• out that the dog* is longer, broader, deeper-chested, 

and generally speaking more strongly built than the 
rat. 

Jjead the children to think of their own chests , and the lungs 
inside them fen' breathing . 

What happens when we run very fast? We breathe 
quickly. 

Why ? Because wo # want more air ; we get out of 

breath. 

Which would make the best runner, a boy with a big 
chest, or a boy with a small, narrow one 1 The boy with 

a big chest. 

Why ? Because the big chest would take in more 
air than the qjpall one. t * 

Now think of the dog with his broad, deep chest. 
Would you expect him to be a good runner ? Yes. 

What else must a runner have besides a big chest ? 

Long, powerful legs. * 

Let us examine the dog’s legs then, and see whether 
they are made for running. 

% 9 

2. TLe Legs. — Point ml that the tegs are slender in 
build, but very strong. They are made for running. 
The legs as well as the chest of the dog prove that he mts meant 

to bemWmtnmg animal * The dog is one of the swiftest 
of runners. t 

» 

3. The Covering. — dhow that the dog’s skid, like the 
skin of the cal, hangs loose about the body. It is corned with 
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hair, not fur. Some dogs have long, shaggy hair, others 
have a close, short coat. c 

Elicit that cats never go near the water , even to wash 
themselves ; they dislike wafer on their fur; but dogs 
seem to love Jhe water, and most dogs are*' splendid 
swimmers. 

They soon shake themselves dry whm they amie out of 
the water , but if the ait’s fur gets wet, it clings about the 
body, and ma(ces her uneasy . t 

4. The Tail. — Lead the children to compare the dog and 
the cat with resped to the. use they make of their tails. 

Both use their tails to show whether they are 
pleased or angry. The dog wags his tail when he is 
pleased, and drops it between his legs when he is in 
disgrace. 

He usually trails it after him,, as he walks, but it 
stands out stiff when he runs very fast. , 

5. The Feet. — Like the cat, he has five toes on the 
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padded ; for the clog, like the cat, walks on his toes. 
Each toe has a strong, slightly curved claw. 

Now I want you to think for a moment about the cat's 
feet. Wl^n pussy lies quietly on the rug in front of the 
fire, where are her claws ? She has them drawn back in 
a' sort of sheath. 

# Are they always in the sheath 1 No ; she sends them 
out \frhen she is angry. * 

What does she do with them when sh«f is walking ? 
Hhe keeps them drawn up. 

The dog cannot draw his claws back in this way, 
even when he walks. Although his feet are padded, the 
ends of the claws mb the ground at every step. 

The dog, then, has not the quiet, noiseless step of 
the cat, and his claws, from constantly rubbing on the 
ground, are always blunt, and not sharp like those of 
the cat. 

Lead the children to think about the Jog's habit of burying 
bones. 

lie makes a hole in the ground, and hides away the 
bones till he wants them. It is with these strong claws 
that he scratches and digs. They seem to be^myle for 
this purpose Itiore than for seizing and holding. 

0. The Head. — The dog has a larger and more pointed 
head than the cat. The lower jaw is very strong and jjas 
only one movement, up and down. 

Show a picture of the dog's skull and teeth. 

The teeth ar^ sharp and pointed. They are exactly 
like the teeth of the cat. They are made for cutting 
through flesh, not for chewing or grinding. 

The dog is a flesh-eater. Like the cat he does nQt 
chqj^hjjf food. He simply cuts or chops it up with his 
sharp teetJi, by meafls of the up-and-down movement 
of the jaw. • 

Picture a dog seizing a rat or some other animal . The cat 
seizes its prey with its sharp claws, but the dog% claws are 
blunt ; they are not fitted for seizing. J tie snaps at the rat 
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with his open month , and catcher it and holds it fast with his 
four long, sharp-pointed teeth. 

7. The Tongue. — The tongue is not at aji like the 
cat's tongue. Tell me how we describe the cat's tongue. 
It is dry and rough, covered with sharp, horny points. 

The dog's tongue is soft, smooth, and wet. He does 
not use it as the cat*does. He runs (particularly wflen it 
is hot weather} with his tongue hanging out of his mouth. 
If you watch you will see water dropping from it. I 
wonder what that means. 

What happens to you when you run ? You get very 
hot, and covered with little drops of moisture, which wc 
call sweat or perspiration. 

The dog’s body never sweats or perspires, but when he 
gets hot, all the moisture comes out through his 
tongue, and as this moisture dries Up, the dog’s body gets 
cool. 

You will know now why, on a hot summer day, you 
often see a dog lying down with his tongue lolling out 
of his moyth. 

Lecyl the children to tell how \he cat aiul the dog drink. 
Both animals are alike in this. They do* not drink as 
most animals do. They lap up the water with the 
tongue. 

<t 

8. The Eyes.— The dog is not a night-prowler. 

His eyes are not made for seeing at night. They are not 
shaded by a curtain in daylight. Fo* the same ^reason 
he has no need Of feelers for feeling his wajfm the 
dark ; hence his whiskers instead of standing out like long, 
stiff, coarse bristles, are short, fine hairs. 

Summary of the Lesson 

1. The /log is a running animal ; it is made for running. 

2. The dog shows whether it is pleased ' or angry by means 
of its tail. 



IKS. xvrt 


OAT AND DOG COMPARED 


87 


3. The dog's fet t are padded ; hut the claws cannot be 
drawn back. They have no sheath. 

4. The dog seizes its prey with its teeth. 

5. The dog laps water with its tongue. 

6. Tift dog is not a night-prowler. There is no curtain to 
• shade its eyes. 



Lesson XVII 

RECAPITULATION — THE CAT AND DOG 
COMPARED 


It 'Mil l be interesting and uibti uctive to devote the tme of a 
lesson nmv entirely to a recapitulation of what has already been 
ta ught ab out these two animals. 

m fJeaTfnt wUhiheJruild , and then u ith the habits and character 
of each , leading the children themselre\ to tell that the difference 
in nature is dependent on the difference in build. As point by 
point is made , lei it be set out in a few words the black - 
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L Bitilp 

Cat Dog 

1. Eyes. Curtain to change size of j No curtain. Dfes not see 

pu^ul. Sees well at! well at night, 
night. | 

2. Whiskers; Long, stiff* feelers, to feel Short, fine hairs — useless 

| the way 'in the (lark. | as feelers. 

f .‘i. Covering j Thick, soft, smooth fur. ■ Coarse hvr. 

4. Body . ; Long and slender, for easy, I Long, broad, deep-chested, 

gliding movement. I for running. 

5 . Legs . . Short — made for creeping j Long and powerful — made 

slyly about. i for running. 

(i. Feet . . Laws with soft pads, sharp j Padded paws, blunt claws, 

, claws in sheaths. Walks : which cannot be drawn 

without a sound. ; back — no sheaths. 

Claws touch ground in 

walking. 

7. Head . i Small and rounded in shape. Large and long. Keen 

| Sharp, erect ears. j sense of smell. 

8. Teeth** . j Made for tearing and cut- ' Tearing cutting. 

j ting — not for chewing. Powerful jaws for 

j Jaw moves in one! crunching bones — move 

direction only- -up and up and down only, 
down. 

9. Tongue . j Hough and dry — sharp, Soft, smooth, and wet. Lolls 

horny points for strip- out of mouth. Perspires 

niiig flesh from bones. through the tongue. 

Drinks by lapping, Drinks by lapping. 

10. Tail . . , Lashes it in auger. Waves ! Wags it when pleased. 

I it to and fro when Carries it out stiff when 

« ! watching its prey. 1 chasing prey. 

i i 
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II. Character and Habits 

Proceed next to show that as the two animals differ in 
structure, s9 as a natural consequence they al$o differ in their 
life , habits, and nature , 

Picture* the cat at night , creeping about stealthily with 
whelms step , and watching patiently at a hole for " 

mouse, ft he is formed for this; but it makefy her sly and 
•cunning in catghing her prey, and when she Jots caught 
it, she takes a delight in cruelly torturing it before she 
kills it. 

Tell how differently the dog arts under like circumstances. 
Show him a rat hole, and instead of sitting down quietly and 
patiently far the rat to come out, he at once begins to tear 
wildly at the hole with his strong, blunt claws, bark- 
ing furiously all the white, till he finds his prey, Put then he 
gives one bite with his strong jaivs , throws the rat orer quite 
dead, and leaves it He never thinks of torturing it, 
and playing with it before he kills it, as the cat does. 


Lesson XVIII 

KINDS OF DOGS 

Provide pictures of all the dogs named in the lesson, and 
others of the wolf a*id fox. 

• 

Call upon the 1 children to name the different kinds of dogs 
they have seen, and so lead up to some such classification tt$ 

foilm&*e*+ % 


L The Hounds 

Show, if possible* good pictures of each of these , as the lesson 
proceeds. These dogs are \ill used in spending. They *are all 
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swift runners, and most of fhm have a very keen sense 
of smell. 

1. The Grey-hound, — Notice the tony, slender body and 
leys ; the long , pointed head and muzzle. 

Such an animal is built for speed. The long legs and 
body tell us that it can run very fast. 

But look at the picture again, and tell me whether you 
think this dog cotfld run a long way. What d5 you 
think ? Yes ;ut could run a very long way without getting 
out of breath. * 

How do you know that ? Because it has a large, deep 
chest. 

Tell that this dog has wonderful running powers. 

It chases its prey by sight. Explain the meaning of thi$ y and 
then proceed to show that such a dog does not require the 
keen scent which some dogs have. 

It runs its victim down, keeping it in sight all the 
time. 

The grey-hound is used for hunting the hare (a very 
swift animal). 

2. The Stag-hound. — This is one of the largest and 
strongest of the family. Instead of the fine, smooth coat 
of the grey-hound, it has«a rough, shaggy Covering.' 

It is kept for hunting the stag. 

The Scotch Deer-hound is one of the largest and 
stfongest of the family. It stands between two and three 
feet high at the shoulders. 

Amongst the other hounds arc the Fox-hound, used 
for hunting the fox ; and the Blood-hqund, a very large 
animal, with powerful sense of smell, used often for 
tracking men. 


II. The Spaniels 

Note the characteristics of these dogs. They are cloth U 
with lonqjiair, mostly curly or wavy . 4 The ears are large ami 
pendent. * 

1. The Saint Bernard is the* grandest of these dogs. 
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Show a picture. Describe § the power of this dog in finding 
people who hate been lost and buried in the snow. 

2. The Newfoundland Dog is another very large and 
• powerful § spaniel. This dog is a fine swimmer, and is 
very fond of the water. • 

Tell some stories showing the usefulness of the Newfoundland 
dog in saving people from drowning. 

tfhe pretty little King Charles 0 Spaniel is another 
member of the farmly ; and so are the Setter and the 
•Pointer, dogs used by sportsmen. 

III. Bull-Dogs 

Show a picture of one. Note the massive build of body , 
head, and legs. 

The Mastiff is the noblest and most powerful of these 
dogs. Among the re%t are the common Bull-dog and the 
Bull-territer. 

They are all very clever, sensible dogs, and are mostly 
kept as watch-dogs. 

IV. The Shjsep-Dog 

Show a picture. Call attention to the rough, shaggy 
coat, the sharp, pointed muzzle, and the small, erect 
ears. 

They are the most sensible and faithful of all the dogs. 

Tell some stories to illustrate the character of these dogs. 

V. The Dog's Wild Cousins 

Show a picture of the wolf. Tell its name , and point out 
it^shm+wlationship to the dog. It is, in fad, a great, 
shaggy dog, very fierce and savage. 

Wolves live and hunt together fin great numbers or 
packs. They hunt their victim by chasjjg it and 
running it down, not by stealthily creeping up to it and 
springing upon it unawares as a cat does. 
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They have a very sharp, sense Of smell, and can 

scent their prey a long way off. They run with their 
heads close to the ground, and will follow the scent for 
miles. ( 

Their hearing* is very sharp, and their eyes are large 
and strong ; but like the rest of the dogs they have no' 
curtain for shielding the eye in the daylight, for they 
are not night-pro Wlers. ' 

Wolves arc* very terrible creatures when they are 
* hungry, and in the countries where they are found they- 
not only attack sheep and oxen in the fields, but will 
chase travellers for miles. 

' Tell some little sto-nj illustrating this if time permit. 

The fox is another of the dog’s wild cousins. 

Show a picture. 

Call attention to its beautiful tail , which, is called its brush. 

Foxes live in pairs in holes which they dig in the 
ground. They are very cunning and even clever. 
They carry off the farmer’s ducks, geese, and hens from 
the farmyard. 

They are hunted with fox -hounds and men on 
horseback. 

The jackal, hyaena, and wild-dog are other relations 
of our clever, sensible, faithful, tame dog. 

Summary of the Lesson 

3, Hounds are hunting dogs. Some of them hunt by 

sight ; others by scent. % 

2. The Saint Bernard and the Newfoundland are the largest 
and noblest of the spaniels. 

‘ 3, The mastiff, bull-dog, and sheep-dog are very sensible 
and very useful. 

4. The wolf and the fox, the jackal ami the hyania are wild 
savage dogs. 
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Lesson XIX 

THE SHEEP 

.. Provide pictures of the slieep and ram, and a diagram or 
sketch of the four stomachs of the fiuninants. An actual 
sheep’s skull would he found most useful, may be easily 
•prepared by boiling the flesh away from a sheep’s head, after* 
which the bones may be cleaned and polished. Of course some 
care is necessary in choosing a perfect specimen at the shop. 

I. Introduction 

Show the picture , and proceed to dint all the children can fell 
of the anirtuil f rom their own previous knowledge and observation. 

Most of them have seen sheep in the field, s. The farmer 
keeps hundreds of sheep. They are tame or domestic 
animals , but they do not live in atul about the house, as 
cats and dogs do. They live together in flocks in the 
fields . 9 • 

They a%g silly, frightened animals ; they dtegin to 
bleat and run away , as soon as we go near them. 

All children have seen sheep driven along the road to 
the butcher’s shop. 

They are going to be killed. Why? Because we 

want their flesh for food. 

We call it fnutton. We can always see dead sheep 
hanging up in the butchers’ shops. 

Lead them next to talk about the sheep’s thick coat, 
wool. T 41 briefly the uses to which it is put in 
making warm clothing for ourselves. 

Tell too that the £kin of the animal is made info leather 
for many useful^mrposes. Show a piece of wash-leather. 
This was made from the skin of the sheep. 
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Every part of the sheep is turned to good account. It 
is one of the most useful of anrmals. 

Now that you have told me all you can, we will turn 
to the picture, and see what else we can learn about this 
useful animal. 


II. Build of the Sheep 

1. The Bdfiy,— The sheep is as big a* a very large 
"dog, but its body is round and plump.’' It is covered 

with a thick coat of wool. 

Hand some wool round the class for the children to examine. 
Compare it first with the soft, smooth fur of the cat, and 
then with the hairy coat of the dog. 

Tell that the sheep lives in the open fields, night and 
day , all through the gear , and so show the necessity fw this 
thick coat. We call it a fleece. ' It grows very thick 
indeed as winter comes on. It is the sheep’s winter 
overcoat to keep it warm. 

Explain that if it were left to itself the mol would get 
loose , and tjegin to fall off, as the hot weather, returns ; for 
the sheep does not want its thick overcoat then. 

Instead of leaving it to *iall off, the farmeffeuts it off 
every year, at the beginning of summer, because it is very 
useful to us. 

A new coat begins to grow as soon as the old one is 
cut off, so that the sheep is sure of a thick, warm covering 
again, before the winter comes back. 

It does the sheep good to get rid of that thick Coat all 
the summer, 

2. The Head is small compared with the body. It 

is broad at the forehead, but rather pointed 
the nose. c 

The ears .are small but very sharp; they can be 
raised erect at the slightest sound. 

The eyes are large, timid, and sleepy - looking ; 
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they are placed at thd sides of the face, not in front as 
oars are. 

The nostrils are long, narrow slits, but they can 
he opened wide in a 
momenta 

, Remind the children that 
even our tcqne, domestic sheep 

m timid, frightened 
creatures, ready to run 
away if only a little? child 
goes near them , although they 
hare really nothing to fear 
in the fields where they lire . 

Picture them in their 

natural or wild state, 

where they are surrounded 

by fierce, flesh -eating 
animals that prey upon them, 
look-out for these terrible enemies. 

Sharp ears, eyes that can see well all round them, 

and a keen sense Of smell are all necessary to give them 

timely naming 
against #hese 



They must be always on the 
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enemies ; for as they 
are not fighting ani- 
mals, they have only 
their legs to depend 
upon for safety. 

Mow the picture of 
the ram, Tell that 
this i s* the male 
Sheep. Call attention 

to hi s large, twisted 

horns. The rams of 

the fiork will fight for 
their 6W68 and lambs, by butting al the enemy with these 
strong horns. 

Explain that in some countries the ewes have herns as well 




object lessor MAm* 

as the 7 am 6 , hut then horns me nevef so large and stmng as 
those of the male sheep 


3 The Feet — Call attention to the feet of the sheep in 
the putun. t 

Lead the cklSnn to tell that these feet are not paws 1 
hhe those of the <at and dog 

Show an actual simp's foot if possible 
Call attnitum to tin two pails into whuh tin foot is divided 
bp the deep deleft down the middle. These me leallp 
tWb toes. 4 


JVotuf how* tin flat inriei sui Jaa s Jit dosely together as 
though the foot had bun split into two down the middle. 

We call this a cloven foot. Cloven means split 

in two. 

Now call atUntwn to tin 

hard, horny covering of 
the toes. 

We call a foot piotected 
in this way a hoof. 

The sheep’s foot is a 

cloven hoof. 

show the togo little toes 
behind. Tin sheep walks 
on its two front toes only, so that these Utile toes bebmi 
utiu tom li the gw and All Join Jed ale (xaetly the same in 
Jomi and use 
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Til The Shlep’s Foo^ 

The Teeth. — Wt hau* ahead) learned that when Me 
want to find out what soit of food an animal eats, we 

must examine its teeth. 

Suppose we were to oflei the sheep a piectf*W haw 
meat (such as we give to the cat and the dog), would it 
eat the meat? No * 

It would not eat the moat, because fts teeth are not 
made to cut flesh, but to grind and chew. 
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Show the sheep’s skull , and rail attention to the broad, 
flat-topped teeth in both fates. 

Teeth of this kind we call grinders. 

Point out that grinders would be of no use if the lower jaw 



moved in one direction onhj — up and down — as the jaws of 
the cat amt the dog do. 

The sheep is able to move its jaw not only up and 
down, but from side to side— in all directions. The 
food is crushed and ground up as in a kind *>f mill by 
these* teetl^ • 

Proceed now to notice the res} of the teeth. The children 
will be sure to miss the four long , sharp, seizing teeth, which 
the g have become familiar with in the cut and the dog. The 
sheep is not meant for seizing and tearing prey. • 
Point out the row of sharp , cutting teeth in front of the 
lower jaw , and lead the children themselves to discover that there 
are no teeth at? all in the upper jaw opposite these. 

Sh*ow the hard, thick, leather-like pad which takes the 
place of teeth in front of this jaw. i' 

The sheep feeds mostly on grass. As it feeds* it 
csUeuul a mouthful of grass with its long, fleshy 
tongue and lips, j and the teeth in the lower jaw then 
hold it firmly against the harcl pad. Then with a 
sharp jerk of th$ head, the little bundle of grass is partly 
tom and partly cut off 

VOL. I. E. S. G. H 
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IV. How the Sheep feeds 

Picture some sheep feeding in a meadow . 

If we watch them carefully one by one, we f shall see 
that they tear off the grass, mouthful by mouthful, and 
swallow it at once, as they walk along. 

What do we do with a mouthful of bread and buttes, 
before we swallow it f We chew it well first, and then 
we swallow it. h c 

° tSfylain that sheep do not eat like this. Tfiey go on collect- 
ing and swallowing the grass lit by bit , until they have got as 



much as they want, but they never wait to chew their 
food before swallowing it. 4*r 

Lead the children to tell that they have sometimes seen sheep 
lying down quietly on the grass , and moving their jaws as if 
they were chewing something . c a 

Explain that they are really chewing then. 

They swallow the grass first of all without chew- 
in'g, and it passes down into a large bag, A, which we call 
the paunch, or first stomach, and they go oi>n»tftfllcwr- 
ing in this way until the paunch is full of food. 

Then they leave oft* eating and lie c down on the grass, 
as you haw seen them. r 

While they are lying at rest, the grass is passed from 
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the paunch into another and smaller bag, the second 
Stomach, B. In this bag it*is rolled up into little round 
balls or cuds, and these are brought up into the mouth 
again, one by one, for the purpose of being properly 
chewed. • 

• This is really what the sheep is doing as it lies so 
(juietly on the ground. The broad, flat, grinding teeth 
act like the millstones of a mill ; they crush and bruise 
up the grass. 

. After being fvell chewed the grass is agiin swanked, 
but it goes into another bag now — the thirdjstomach, C ; 
and from this it passes into another — the fourth or true 
stomach, I). 

This way of eating we call “ chewing the cud.” 

Other animals chew the cud besides the sheep. Among 
them are the cow, the deer, and the goat, as well as the 
camel, the giraffe, and many strange animals that live in 
far distant lands. 

Summary of the Lesson 

1. The sheep’s iieece of, wool fits it to live in the open air 

in all weatlnjjjg. * 

2. Sheep are timid animals. *They have large ears, and 
their eyes are placed at the sides of the head — not in front. 

3. The sheep has a cloven hoof. It walks on two toes. 

4. The sheep has a pad in front of the upper jaw instead of 
teeth ; and strong grinders behind. 

5. The sheep chews the cud ; it has four stomachs. 


Lesson XX 

THE PIG 

A picture of the pl£ will be required ; and an actual skull, 
if it can be prepart*!, will serve much better than a*picture for 
illustrating the animal’s teeth, etc. 
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I. Introduction 

1. Show the picture, and ask the children for the name of the 
animal. Tell if smother name — hog — and explain%o that the 
mother pig is called a SOW, the male pig a boar. 

The farmer rears pigs on the farm, and most«people in 
the country keep sf pig. They give it a little hoitse to 
live in, whiihj^e call a sty. What t name do we give to 
all 41$ animaiT which we rear and keep ab^ut our homes in 
this way ? !|ame or domestic animals. 

Some of the children may hare seen a pig-sty. If so, let 
them describe if. It is often a very filthy place. But 
point out that this is the fault of the people, not of the 
pig. The pig is not naturally more filthy in its habits than am/ 
other animal, ami has quite as much need to he kept clean. 

• 

2. The pig, then, is another of our domestic animals, 
and a very useful animal it is. 

Can you tell me in what way it is useful ? Its flesh 
gives us food. 

Wjjat *(lo we call the flesh of the pig ? Pork. 

Now think again. Is Ihe flesh of the pjgcSfrways called 
pork ? No ; some of it is bacon. 

What is the difference between pork and bacon ? Pork 
is tho name for the fresh-killed meat which we see in 
the butcher’s shop. Bacon is the same meat salted and 
dried. 

What is the object of turning the fresh pork into dried 
meat ? 

Lead the children to tell that the fresh meat in the butcher's 
s[wp would not keep very long ; it would soon go bad, and be- 
come unfit /or food. 

Tell that the salting preserves the meat , c amlexpTain 
briefly how it is done . », 

The pi|$, as soon as it is killed, is *cut into two halves, 
down the middle of the back, and these &re laid in Strong 
brine, *till they are well salted. They are then taken out 
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of the brine, and hung up to dry in the smok#of wood 
fires. 

When the meat is quite dried, or cured, it is not at all 
like pork, either in look or taste. We call it b&COn, and 
it will ke£p for a very long time. t 

* We call the two halves of the animal flitches or sides 
of bacon. The legs are cut off, and salted and cured by 
tHem^elves. These we call hams. • 

The pig, you se^ is a very useful aninm]0 but, unlike 
the sheep, it i% useful to us only when 11 is deaths It 
supplies us with three kinds of meat — po Jc, bacon, and " 
ham. Let us see now what we can learn about the animal 
itself. 


II. How the Pig feeds 

1. Lead the children to tell of the greedy, gluttonous 
nature of Uie pig; always ready to eat up anything — not at 
all particular what it is. 

When any one is very greedy indeed, we often say he is 
piggish or hoggish, which means that he is as greedy as 
a pig. 

liemind *them that the sheeps feeds on the grass in the 
meadows , and is quite content with that food . Tell that the 
pig , if allowed to run loose in a field , would eat the grass too y 
but it would also eat whatever else came in its way. 

2. The pig is fond of grubbing in the earth for 
roots. If it fiijds its way into an orchard or a potato* 
field, will live on the fallen fruit or the potatoes in 
the ground. It has a special liking for acorns and beech- 
nuts in the autumn, but nothing comes amiss to it when 
i'^is hungry. 

It will even eat* bits of meat, like the cat and the 

dog. 

3. People whb keep pigs always have a larfe tub, into 
which they throw all the waste from the table — pjeces of 
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meat, bffead, potatoes, vegetables, pot -washings, 

everything, — and it all goes. 

Let us compare the pig with the cat, the dog, and the 
sheep, and see what we can find out about jt, for we 
know now that c animals live and feed in their own par- 
ticular way, because they are made and intended for 
it. 


III. Build of the Pig t 

1. The ifead. — Call attention to the long, pointed 

head, ending in a 
strong a ml rather 
broad snout. 

This snout is made 
of hard, tough gristle, 
and is intended for 
grubbing in the 
ground. The nostrils 
are at the end of the 
snout, and the sense 
of smelT is very 
keen. 

Lid are the hog in 
its wild state roaming 
through the- woods and 
forests in i search of 
food. If finds , hjf means of its keen smell, roots and other 
things , although they are beneath the ground , and then with 
its Strong snout it grubs them up. This strong snout, 
fhpi , is very usef ul to the animal, ami fits it to live on the food 
it likes best. 

Lead the children to imagine a pig with a head like that of 
the cat , the dog , or the sheep, and show that in either case it 
must starve, or learn to eat different food. 

The wide, rounded mouth of the cat, formed to seize 
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mid tear its prey, could not grub up root# out of the 
earth. 

The long, sharp nose of the dog, and the soft, movable 
lips of the sheep are each fitted for the work they have to 

do, but that work is not rooting and grubbing in the 

ground. 

. The Mouth. — Notice the greed mouth with its large , 
•powerf ul teeth in both jaws. Besides great jorihding teeth 
at the back , lik% those of the sheep , it has a two of fronted]} 

in both jaws, and four large, sharp-Iointeateeth, 

like those of the flesh-eaters , one on each side of the head and in 
the upper and lower jaws. 

In the boar, that is the male animal, these four pointed 
teeth grow into great curved tusks, which stand out 
from the sides of his mouth. 

The wild boar is one of the most terrible animals of the 
forest, hesause of his great, sharp tusks, which he can use 
with dreadful effect against his enemies. 

The pig, then, lives upon flesh as well as vegetable food, 
because it has teeth for tearing flesh, as well as others 
for chewing and grinding. 

3. Sight and Hearing— The eyes are small and 
deeply set, and the ears rather large and upright. 

The eyefcof the common pig seem dull and sleepy, but in 
the wikLstate, where the animals have to lie on the ^atch 
for their enemies, both sight and hearing are very 
sharp. 

Vympare the cat , dog, and sheep in this respect. The eyes 
of the flesh-eaters are keen and powerful, to help them to 
catch their prey ; those of the sheep, large , timid, jmd 

pitchfujr^-Tedkdy to take alarm at the least sign of 
danger. 

4. The Body.— The body is round like a barrel, the 
neck very shoYt, and the head in a line wfth the back* ’ 
It has a short, thin tail, which is usually twigted into- 1 
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a curl. The skin is hard and thick, and covered with 
stiff hairs which we call bristles. 

5. The Legs and Feet. — The legs are shorthand the 
feet are cloven like those of the sheep. The foot has four 
toes : the two front ones are covered with a horny,’ 
cloven hoof ; the hinder pair are smaller, and 1 do not* 
touch the ground in walking. 

Now whsta^did we learn about animals with cloven 
Jtoo They / hew the cud. 

1?es ; most ) 4 them do, but the pig, although it has a 
cloven hoof like the sheep and the cow, does not chew 
the cud. 

It has only one Stomach — not four as they have — and 
it chews its food before swallowing it. 

Picture the animal feeding. It would eat ami eat as long 
as there was anything before it, and it would then most likely 
roll over and doze, with its little eyes almost shut. But we 
should not see its jaws moving in the act of chewing. 

IV. Other Uses of ;r he Pkj 

You Told me how useful £he pigs flesh is for<ood. Let 
me now tell you the uses we make of some other parts of 
the animal. 

If The Skin. — The skin is sometimes taken, oft, and 
can be tanned into a very useful kind of leather for 
covering saddles for horses. 

Call attention to the thick skin , , as it is usually seen in the 
crackling on the pork , or the rind of the bacon. 

2. The Bristles. — These are very useful iji_ many 
ways. We use only those which grow on the back, as 
they are thick and strong. 

Lead the children to think of brushes ami brooms of 
various kinds. The long bristles are used for making sweep- 
ing-brooms ; the short , stiff ones ( sometimes black, sometimes 
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white) are made into hair -brushes, clothes- brushes, 
tooth-brushes. 

Who has seen a shoepaaker sewing a shoe ? What does 
he use instead of a needle ? A bristle. 

Explain why he uses a bristle , how * he fastens it to his 
loaxed thread , and how he works with it. 


Summary of the Lesson 


1. The pig do|s not chew the cud. It lias oifw one 

2. It has teeth in front of both jaws. 1 

3. It has a strong snout for grubbing in the ^ound. 

4. The pig, like the sheep, has a cloven hoof. 

5. We eat its flesh ; its skin is made into leather, and we 


use its bristles for making brushes. 



LESIONS ON SIMPLE NATURAL 
PHENOMENA 

Lesson I 

THE SKY 

The teacher should be provided with a round glass howl. 

I. Introduction 

To* render this lesson effective , the teacher would do well to 
select a bright , clear dag far it, so that the child m a mag be able 
to approach it with their mmk fresh from what they have seen. 
Commence by leading them to talk about their run to school. 
IIow bright and cheerful everything looked. JFhe^i they raised 
tlieir eyes above them, they saw everywhere the clear blue shy. 

To-day we are going to see what we can learn about 
this beautiful sky. 

You saw the sky above you on your way to t; ‘school ; 
you can see it now through the window. But can other 
boys and girls, in other places, see the sky too? Can 
people a long way off see it ? Yes ; wherever we go, 

we always have the sky over our heads. r 

♦ 

2. In one of our lessons we spoke*of something which is 
all round us wherever we go. What is' that ? Air. 

Thitf room is full of air ; but when I look across it I 
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can see things on the other side. 1 can sec through the 
air, but I cannot see through this slate. 

We say the air is transparent, because we can see 
through ^t. This slate and all other things which we 
cannot see through are said to be opaque. 

Tell that this transparent air is not only all round 
US wherever we go , but stretches high above our heads , and 
really forms the sky. ‘ * * 

We look up through the air around ^7 and see the 
blue sky overhlad, but this sky is only the ainrifSBf, 1 ' 
which spreads out and stretches upwards w a very great 
height. 


II. Shape of tiie Sky 

1, When you look up at the sky, what shape does it 
seem to be everywhere ? Curve-shape. 

Which part of the curve seems to be the highest? 

The part over our heads. 

Where does the curve seem to end 1 It seems to bend 
down till it touches the earth on all sides. 

Show a large bowl (a glass one for preference). Stand it 
upside dow)f*on the table , ami lead the children to compare the 
shape of the sky to the shape of the bowl 

It looks like a very, very large bowl, placed upside 
down on the earth, just as this one is placed on the taide. 
It covers the earth all over like a great round roof. 

2 . 'Hall attentwn to the rim of the howl which touches the 
table all round . 

Lead the children to tell that when we get away from the 
houses, and can see a hug way off, the sky seems to touch 
&£ eartk just as the rim of this bowl touches the table . 

Tell that this line* where the sky seems to meet and 
touch the earth a\l round , is called* the horizon. 

t 
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III. Clouds in the Sky 

1. What colour do you say the sky is to-day 1 Blue. 

Is it blue all over 1 I think I can see some p^irts of it, 

:ffeere and there, < that are not blue. Look through the 
window, Harry, and tell me whether you can see any parts 
of the sky that are not blue. 1 , 

$ Let the child describe to tM rest of the class the squall 
white patera* dotted over the sky here and there. They look 
«Uk*U#le heap f of loose white wool or feathers. ElkM 
that these am called clouds. Point out that sometimes , 
although not often , there is not one of these little white clouds to 
he seen ; the sky is blue all over. We then call it a cloudless 

2. Lead the children to tell , on the other hand, that they 
sometimes see no blue sky at all. ft is of a dull grey 
colour all over. 

' Explain that this is because the sky is covered with thick 
clouds. We then call it a cloudy sky. 

These thick clouds hide the blue sky from us, because 
tUl55''are opa<juc; wc cannot see through them. As soon 
as the clouds roll away, we see the bliy) s Jcy behind them. 

3. Point out that although the clouds sometimes shut out 
the sun, moon , and stars , they are very good to us. They send 
ns the beautiful rain to make the things grow. 

Trees, grass, and flowers want rain as well as sun to 
make them grow. In the cold weather the clouds send us 
Snow and hail instead of rain. 

IV. What \vk see in the Sky 

1. Call upon the class now to say what else thcyhme seenfji 
the sky besides clouds , and proceed to elkii all they have to tell 
about the sun, moon,* and stars, assisting , of course , where 
they fail. ^ 

The Sun. — It shines in the daytime 1 * only. It looks 

like a *great round lamp in th$ sky. When it is 
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shining everything looks bright and cheerful, but at 
night, when it is not shining, all is darkness. 

What then ^oes the sun do for us ? It gives us light 
Tell that it b the light of the sun shining down Upon ns that 
gives the sky its beautiful blue colour . Embark and cheerless 
everything would be without the sun. 

How do we feel when the sun shines upon us ? We 
feel warm. . 

• The sun then gives us warmtn as wen as^gttfc* 
It is like a great round ball of fire in tie skv. With- 
out the sun’s warmth we ourselves, and all animals, would 
die. There would be no trees, or grass, or flowers ; for 
they could not grow without the sun. 

Sometimes the thick clouds shut out the sun, so that 
we cannot see it, or feel its warmth. The sky is then 
dull and cheerless ; there is no brightness or warmth 
anywhere. * 

The Moon. — At night, when the sun is no longer 
shining, the moon comes out in the sky. 

1. Lead, the children it) tell that it does not look like 
. great Ml of fire . It is white and silvery, ne can 



2. Endeavour to make them talk of the changing shape of 
the moon , and explain aufl illustrate on the black-board , new 

moon, half-mfton, and full moon. (See ^Education 
Department Circular,) 
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The Stars. — Let them next talk of the stars , and when 
they are to be seen. 

1. How many stars are there ? There ax$ so many that 
we could not count them. They help the moon to give 
us light at night, <when the sun is not shining on us. They 
are dotted like tiny lamps all over the sky. They shine 
and twinkle all night long. Sometimes the clouds shut 
OUt the moon and stars, and the night is then very dark*. 

, ^^ rmparefike light of the stars with the brilliant light of 
the sun , and pkint out that all day long they are shining up 
there , just as we see them shine at night. We do not see them 
in the daytime , because their weak, pale light cannot 
shine through the bright light of the sun. But we 
know they are there in the daytime as well as in the night , 
because if we go down into a very deep , dark pit, and look up 
at the sky in broad daylight, we am see Ahem there. 

Summary of the Lesson 

1. The transparent air all round us reaches high above our 
and forms the sky. 

2. IChe line where the sky seems to touch the e^rth is called 
the horizon. 

3. Clouds float about in the sky. They send tlie^r&in. 

4. The sun warms us and gives us light in the daytime. 

The moon and stars give u» light at night. 


Lesjpnll 

THE SUN 

Provide for illustration : a large wire ring and movable ball, 
and a couple of spring clips to fasten the ring to the edge of & 
table. (< 

1. Introduction 

1. Refer the children to their last lesson, and lead them to tell 
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all they can of the sun , as regards its appearance in the shy , and 
4 vhat it does for us. It is like a great round ball of lire 
in the sky; it gives us light and warmth. We fed the 
warmth of the sun when it shines on us. 

How leftig does the sun shine on us ? It shines on us 
’ all day. It begins to shine in the morning, and it goes 
away in #ie evening. 

• H«w do you know it is the sun that gives us light ? 
because in the evening, when the sun is no^shining, it 

grows dark, and the next morning it getfrLight agajffl. 

as soon as the sun begins to shine. . ** 

2. Can we see the sun in the sky every day, and all 
day long ? No ; we sometimes cannot see the sun at all 

Why is that? Because sometimes there are thick 
clouds in the sky, and they hide the sun from us. 

But are you sure the sun is always in the sky in the 
daytime — say, on a very cloudy day? Y r es; because if 
the sun was not shining, it would be as dark as it is 
in the night. 

Quite right. The sun is shining in the sky if the day, 
is ever so cloudy. Th£ thick clouds hide the sur^jidSm 
us ; but the/ cannot shut out all its light. Some of 
the sun’s light passes through the clouds, just as it would 
through our window-blinds, if we pulled them down. 


II. What the Sun is Like 

• f 

1. The sun, you say, is like a great round ball of fire. 

On a bright day we cannot look at the sun. It hurts our 
<‘ves, so that we cannot see well afterwards. We say thaf 
*i**gs daaile our eyes, when they are so bright that we 
cannot look at them without making our eyes ache. 

Can you tell me whether the sun 'is always the same 
colour ? It is not#, always the same colour. All tlay long, 
if the sky is clear, t fee SUU is bright yellow, like gold. 
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In the evening, just before it leaves us, it is often red, 
like fire. 

2. fiemind the children of the beautiful red clouds , which are 
often seen in the ^hj in the evening , The clouds ate sometimes 
so red , that they almost look as if they were on fire. . 

What is it that makes the clouds look red at such 
times ? It is the sun shining through the clouds. * 

Why that we sometimes do not see the sun in the 
jhy time 7 Thh thick clouds hide it from us. 

Then whiph must be nearer to us, tie clouds or the 

sfffr* The clouds are nearer than the sun. 

III. Sunrise, Noon, Sunset 

1. We spoke about the window-blinds just now. When 
are we glad to pull them down ? . When the sun shines 
through the window into our eyes. 

Do we pull them all down at the same time ? No ; some- 
times one of the blinds is pulled down, u sometimes another. 

What do you learn from that 7 We learn that the sun 

not always shine through the same window. 

Ash the children to observe f&nthemselves from day to day 
that in bnqht , sunny weather the same blind is always pulled 
down at the same tune in th'e day. 

The sun always shines through the same window 

the same time every day, when it is not hidden by 
the clouds. (See Education Led a iitmknt Circular.) 

2. If the lesson is given in the open air] the teacher might so 
arrange the class as to make it necessary to move sgm^of the 
children from one side to the other as the sun begflts to shine 
into their faces. This, of course , would naturalhj lead to the 
same deduction that the sun is not always iff the Sffhie 
part of the sky. % 

Lead the children further to tell from their own observation 
that at ascertain part of the day they^ alwt$s see one side of 
the playground (or of some well-known street) in the 
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nmshine ; later on it is the other side that is lighted 


3. We have learned then that the sun is not always in 
hr- same part of the sky. Look at the sk}> and see if you 
•an point out where the sun was when you went home at 
welve o'clock. 

* Js£st them in this , and explain that the sun is always 
n that part of the sky at twelve o’clock-^ the day. 
Vfdice that it is no{ there now , and lead the children to iel^h+b 
t is not SO high in the sky now as it was at twelve o'clock . 

4. Who has watched the sun in the evening, just before 
t begins to get dark ? 

Is it high up in the sky then, or low down ? It is low 
lown, quite close to the earth, where the earth and sky 
;eem to meet and touch* 

What do we call that part of the sky ? The horizon. 
What becomes of the sun after that ? It sinks down 
jelow the horizon. 

What happens then ? The light dies away little by^ 
ittle, and the dark night' comes on. 

When do we see the sun again? Early the next 
norning* 

Is it high in the sky then, or low down as it was the 
! veiling before ? It is very low down. 

5. Explain that it comes up little by little from below the 

* just as w$ see it disappear in the evening. 

1 'id are %t as it comes gradually into view . Sketch the rising 
rb on the black-board, in its different phases. 

Suppose some one sat all night and watched the spot, 
jdiere the sun went down. Would he see it come up 
ISf mornitfg in the same place ? No ; we always find 

he sun in another part of the sky in the morning. 

» * 

G. Explain thatfif the watcher wished to see the sun come 
p in the morning, he would have to turn his back to that part 
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of the sky where it went down ; foi' it Comes Up OH the 
opposite side of the earth. 

7. N.B . — The teacher should take the opportunity at this stage 
of impressing upgn the children , in as simple a way as possible , 
that these apparent movements of the sun are after all 
only an illusion, although too much must not be jjnade of it 
now , as it is a difficult subject for young children to* graty, 
and will bu^lealt with to more advantage later on, when the 
zgatundity of thi earth has been taught. 

Pbr the p'esent it is best to meet them on their own level , 
and to be content with one step at a time . 

« Ask some child who has been in a railway train to describe 
1 4vhat he saw when he looked out of the carriage window at the 
houses, trees, and tall poles by the side of the line. 

Lead him to tell (1) that these things seemed to be 
rushing past in the opposite direction to that in which 
he teas going; and (2) that when lie looked^ at them, he 
almost forgot that he was moving in the train, and 
they were standing quite still. 

Tell that it is exactly the same with the sun . 

The sun seems to move across the sky in one 
direction, but in reality it does not move at all; it is 
the earth Oil which we live that moves, and' it moves 
in the opposite direction. 

1 Promise to tell them more of this another time. 


IV. East and West 

1. Fix the wire ring in position now behind the table, and 
‘ slowly and gradually move the ball up from below. 

This represents the sun, as it seems to Come up 
below the horizon ill the morning/ We say the SUE is 
rising. * * 

Movefile ball along the ring, and showjhat as it moves it is 
getting* higher and higher. When it reaches the highest 
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part of the ring , measure with a tape , and show that it has 

made half its journey. 

The sun in the same way mounts higher and higher 
in the sky till twelve o’clock in the day. At twelve 
o’clock ifr is at its highest point in th^ sky, and we say 
Lt is noon. 

That part of the day before twelve o’clock is called 
the forenoon. Why ? 

* 

2. Now move the hall slowly ami gradually down the other 
half of the curtie, pointing out that as it moves it i^geumg 
lower and lower down, and at last let it disappear 
altogether below the edge of the table. 

After twelve o’clock the sun sinks gradually lower 

and lower, and at last in the evening it passes away out 
of sight below the horizon. We say the sun sets. 

What do we call that part of the day after twelve o’clock ? 
Why ? 

3. It would be well to let the children see the hall pass along 
he lower part of the ring , and return to the horizon once more. 
This could be easily done by loosenina the svrino clivs one by one* 

4 .As the ball comes up into view, tell that the part of the 
iky where the sun rises is called the east . We say 

the sun rises in the east. 

Now pass it slowly along the arch to the opposite end , and 
] et it disappear mice more. 

What do we say the sun does when it sinks down like 
Jiis ? We say the sun sets. 

Explain that the part of the sky where the sun sets is called 
he west. The sun sets in the west. 

N.B. — The teacher would do well (in preparation for the 
Wier lessod) to make Jhis arch , and the imaginary journey of 
he sun along it, and nme especially the position of the sun at 
won, subjects for daily observation by t%$ class . ( See Educa- 
tion Department Circular .) # 

The sun streaming in at a certain window — always the 
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same one — just as the class is being dismissed at twelve o’clock, 
or shining over some fixed object in the playground as they run 
off home, would thus become a familiar sight to all . 

Summary of the Lesson 

1. The sun is a great round ball of fire. 

2. The clouds are nearer to us than the sun. ^ 

3. The sun rises in the east every morning, and sets in the 
west every evening. 

The sun is at its highest point in the sky at noon. 


Lesson III 

SUNSHINE AND SHADOW 

ffhe teacher will require a small paraffin lamp, and a spike, 

stick of some sort, capable of being set up erect on a flat 
disc for observation from time to time. 

I. How Shadows are Formed 

down the window-blinds , so*a,s to shut out the daylight 
as far "as possible , and then light the lamp. Notice that the 
lamp at once sheds its light in all directions , so that the room 
instead of being dark is now lighted up. 

Why is this ? Because the air is transparent; light 
call pass through it. 

Now stand one of the children in the middle of the room , 
and hold the lamp behind him. Call the attention of the class 
to the dark patch on the floor, which begins at the '■child’s 

fed , and stretches across the room in front of him. 

Point out that it is something like the boy in shape , only 
very much bigger. 

2. What do we call this dark patch? We call it a 
shadow. It is the shadow of the hoy. 

Why does the lamp throw the boy’,s shadow on the 
floor? Because the boy’s body is opaque. The light 
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cannot pass through it, as it does through the trans- 
parent air all round. 

3. Shpw that Ids body actually stops the light from passing 
to that part of the floor, and so a dark shadow remains 
there. Hold the lamp in front of the boy , and let the class 
observe that the shadow is now behind him. Hold it on one 
side * and show the shadow on the Other, and so on. 

Let the boy walk across the room , and the class will see that 

the shadow moves as he moves. 

4. Lead them next to describe , from their own observation , 
ihe shadows cast by the firelight , and by the gas-lamps , and 
lighted shop windows in the streets . 

Hold up a variety of objects , and point out (1) that they 
all cast shadows if they are opaque , and (2) that the 
shadow is in every case similar in shape to the object 
which casts, it. 

5. Call attention to the length of the borfs shadow on the 
floor , and while doing so gradually raise the lamp , and let hint 
walk slowly towards it . • 

What do you observe now 1 As the lamp AT" raised 
higher, the shadow gets shorter and shorter. 

Notice what happens when I hold the lamp directly 
over his head. 

Where is the shadow now ? There is no shadow at 
all now. 

Hence we see from this that, when the lamp is low 
the' shadows are long, when it is high the shadows 
are 'short. 


II. The Sun and its Shadows 

• 

1. We will pifb out the lamp, and draw up the blinds 
now, for we are going to talk once«ipore about the great 
lamp that shyies in the sky— the sun. 

When the sun is very bright and hot where do we like. 

bo sit ? In a cool, shady place. 
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Where do we find these cool shady places ? Under a 
tree, or by the side of a wall where the sun is not 

shining. 

Why is the sun not shining there as well as* in other 
places ? BecauseHhe tree and the wall are opaque ; 
the sun cannot shine through them. It casts a shadow 
of them on the ground. 

_2. Point out i font it is cool as well as shady there , because 
tBe het*t of the sun as well as its bright light is 
shut off. 

Tell that the sun (like our lamp) casts shadows of every 
opaque object on which it shines, and lead the children to tell 
that on a bright, sunny day, they always see their own 
shadows on the ground as they walk along — sometim.es in 
front of them, sometimes behind them, and sometimes at their 
side. Sometimes the shadow is sharp and well defined, 
sometimes it is blurred. Why ? 

~3. liefer to the experiments with the lamp , and ask them 

rl measure one another's shadows in the open air at 
different times in the day. 

Remind them that when the lamp was low the shadotvs were 
long , when the lamp was high the shadows were short ; ami 
explain that they will find it exactly so with the sun. 

hi what part of the day is the sun highest? At 

noon. 

What sort of shadows would you expect to find then ? 

Short shadows. 

When would you expect the shadows to be long? 
Just before sunset. 

Why? Because the sun is then very low dow^ 

in the sky. » 1 

* * 

4. 'N.&'^This lesson, like others of a ^similar nature, 

depends for its full development upon constant observation . 

It would be. well to note by the aid of a spike set up erect on 
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71 flat disc the varying length of the shadow at noon throughout 
the year. 

For the present , and during the lesson , the teacher must of 
course he content with simple explanation , hut he would have 
. ample opportunity of verifying his statements | by observation of 
the spike and its shadow from month to month. (See Educa- 
tion Department Circular) 

Tfie noon shadow in the summer-time is much shorter 
. than it is in the winter. 

• • What does ihis tell us ? It tells us tliat the 
noon is higher in the sky in the summer than it is in 
the winter. 


III. Short Shadows, Long Days 

1. Draw an arc on the black-board showing the position of 
the sun at noon, and also its position at sunrise and sunset. 
This curved line represents the great arch in the sky 


Noon Summer 



along which the sun seems to travel from east to 
west. % 

^ We found just now that the sun is not SO high at 
noon in f the winter as it is in the summer. We will 
let this other curve represent the, sun’s winter journey. 
At noon, you see, the sun is still in $ie same part of the 
sky, exactly in* the middle of the arch, hunt is lower 
down than it is in the summer, 
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Let us measure these two curves from the middle ui 
the arch both ways. The upper curve is much longer 
than the other. 

What does that mean? The sun has farther to travel 
in the summer ^han in the winter. 

2. Be careful io impress upon the children that the Styn 
must reach the top of the arch (the middle \>f th 
journey) at noon, or twelve o'clock, evert/ day whether it he 
^ turner or winfir. t 

Tlien as it has farther to travel to get to the top of the 
arch in summer than in winter, what must it do? It 
must start earlier. 

What do you mean by that ? It must rise earlier. 

Explain that the sun does actually rise earlier — much 
earlier — in the summer than in the winter. It rises hours 
before we are out of our beds. . 

Proceed io show next that after it reaches the top of the 
arch at noon , the other half of the journey remains to he done. 

The part of the day from noon to sunset is as long 
as the other part from sunrise to noon. In the middle 
^or^sjjgimer the sun rises at about a quarter to four in the 
morning, and sets at about a quarter past eight in the even- 
ing, making a very long day of sixteen hours and a half. 
(See Education Department Circular.) 


IV. Long Shadows, Short^Days 

1. Call attention to the other curve now. Jlewiind the children 
that this represents the sun's winter journey , and that as before 
the sun must he exactly at the top of the arch at noon. 

Point out that as this winter journey is so which shorfEP 
than the summer one , it is not necessary to start so soon. 
The sun rises mueli later in winter than in summer. 

Point (At too that the second half of this journey from noon 
to sunset is as short as the first half. 



I.ES. IV 


CLOUDS 


121 


The sun sets much earlier in winter than in 
summer. 

2. Tell that it is not easy for little boys and girls to see the 
sun rise or set in the summer, as it, is up }$>urs before they are 
out of their beds ; and it does not set till long after their proper 
fed-time in the evening. ' 

Tkit in the middle of winter ( say on Christmas Day) every 
one may see both sunrise and sunset . , provided it he a clear , 
•bright day ; fon the sun does not rise then till aboyf el^iTfc 
o'clock in the morning, and it sets just before four 
o'clock in the afternoon, making a very short day of 
less than eight hours. 

As a matter for further observation in connection with this 
subject , the teacher would do well to note as far as possible the 
objects over which the sun is seen to rise aiul set from month to 
month . (See Education Department Circular.) 

Summary of tiie Lesson 

]. Opaque things cast shadows, because light cannot shine, 
through them. 

2. When* the sun is low in the sky the shadows afe long ; 
when the sun is high the shadows are short. 

3. The noon shadows in summer are shorter than they are 
in winter. 

4. The sun rises earlier and sets later in the summer Ilian 
in the winter, and it also mounts higher in the sky at noon. 

5. That is why the days are longer and wanner in summer 
than^n winter. 


Lesson IV 

CLOUDS 

Provide the teacher with pictures showing tjie different 
kinds of clouds. A small kettle and tripod stand, and either 
the Bunsen burner ur a spirit-lamp will also he requiivd. 
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I. Introduction 

This lesson , from Us very nature , like others of its kind , would 
have more interest for the children if a suitable day were 
selected for it , because then they would have actually before 
their eyes all the phenomena with which it deals. 

JFith the 'tain falling fast outside , then, the teacher would 
naturally commence by making some remark about the wet day . ' 
Boys and girls do not like wet days. They cannot 
outside, bftt must remain in the fyouse. Mother 
sends t&em to school with strong boots, thick coats, and 
umbrellas, so that they may not get wet. 

But the rain is \ery useful to us in many ways. 
Suppose we try to learn something about it to-day. 

II. Form of Clouds 

c 

I. Where is the rain coming from ? Fromthe clouds. 



Where are the clSuds ? The clouds are in the sky* 
What Colour is the sky to day ? It ‘is a dull grey 
colour, # 
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Is it always this colour ? No ; it is sometimes a 

beautiful blue colour. 

What do we then say about the sky ? AVe say it is a 

cloudless sky. 

Why is it dull and dark now ? Becaufe it is covered 
with clouds. 

. Lead the children to tell that the clouds are piled up 
so thick and close together to-day, that we Cannot see 
the sun’s bright light through tfcem, nor fed 

\ihij of its warmth. The clouds shut it away from m alffh* 
gether . 

We call clouds of this kind rain clouds. 



HEAP CLOUDS. 


2. But the clouds are not always the same as wo see 
;hem to-day. It is only in rainy weather that they cover 
sky as they do now. 

We can almost always see little white patches of 
lloud, dotted over the blue sky on, a clear, bright day, 
ind they look like* patches of loose white # W00l or 
feathers. Clouds of this kind are known as feather 
douds. 
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3. Sometimes, although the weather is fine, we see greSt 



curly masses of thick dark clouds moung across tin 
y These aie called heap clouds. 



S I OK M (luil)s 


4. Sometimes too the clouds, instead of Being piled up in 
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y masses, stretch across the sky, low down, in 
beds or layers. These we call beds of cloud. 

Show pictures of these different clouds if possible. 

5. Then too we sometimes see a great black cloud, as 
‘1 alack as ink, come up and spread itself olt, till it covers 
the whole^ky. Then all of a sudden there comes very 
hfcavj* rain, and perhaps lightning and thunder with it. 
This we call a storm cloud. (See Education Depart- 
ment Circular.) 

llemind the children that the rain from the greyclouds ,' 
which the \j can see in the sky now , has been falling all day 
long. The rain from those inky black clouds, although 
very heavy , is soon over. We call it a Storm. 


III. What; Clouds are made of 

Now I daresay you would like to know what the 
clouds are made of. I will make a little cloud for you, 
and then you will be able to see for yourself what a cloud 
is like, and what it is made of. 

1. The kettle , which to save time has been simmering all this 
while somewhere out of sight , should now be brought forward , 
and made to boil over the spirit-lamp. 

Call attention to something new coming out of the spout. • 

What is this called ? What colour is it 1 What is 
there inside the # kettle? Where did this steam 1 come 
from ^ 

The steam, which you see coming out of the spout, is 

made from the water in the kettle. It is a little cloud. 

* 

Of course it is not absolutely correct to call this white cloud 
steam, for real steam is invisible. But here wc have another in- 
stance where it is better to meet children on •their own platform, and 
be content with taking one step at a time. They knouf it as steam. 
Further explanations can come later on. 
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2. What has changed the water 'into this little cloud oj, 
steam ? The heat of the flame. 

How long will the steam rush out of the spout in a 

cloud like this? Till all 
the water in the kettle has 
j boiled away. 

3. Now I want y$>u to 
notice what happens when 
I hold this wet slate in 
front of thS fire. You see 
there is another little 
cloud rising from the 
slate, just like the steam 
which is coming out of the 
spout of the kettle. (See 
Ed uca tion Department 

CJRC&LAR.) v 

What is causing this ? 

The heat of the fire is 

changing the water on the 
slafce into a cloud. 

How long will this go 

on ? Till the slate is quite dry. 

4. Do you know what would happen if 1 stood the 
w$ slate out in the hot sun 1 The slate would soon get 
dry. 

Why would it get dry ? Because the water on it 
Would be Changed, as the water on ftiis one wal, and 
then it would fly away in a cloud, 

What would change it ? The heat of the SUU. 

• Yes j heat always changes water into the form of cloud 
in this way. 

Tell of the surfs great heat , and its action on water every- 
where . It acts just e$~it would on the wet slate . This is how 
all the clouds in the sky are formed * 
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IV. Why the Clouds Float in the Sky 

1. Watch the steam as it still pours out from the spout 
of the kettle. 

What becomes of it ? It rises and floats away up to 
4he veiling. 

I will now tilt the kettle till some of the water flows 
out at the spout. 

What becomes of the water ? Does the water Jloat up 
into the air in the same way ? No ; the water flows or 
pours down into the basin. 

Why does the steam rise and float about in the air ? 
Why does the water flow down ? 

2. Remind the children of their lesson on “ Things that Float” 
and let them tell that things float in water because they are 
lighter thalffhe water . Be careful to impress upon them (1) 
that such things float because the water is heavier than 
they are ; it presses upon them and forces them up. 

(2) That other things sink because the water ’S 
lighter than they are, and cannot press upwardyi&tih as 
much force , as the weight of these things presses downwards . 

3. Let us next find out what all this has to do with the 
cloud of steam from the kettle. We have seen the sjeam 
float up in the air j v ust as other things float in water. 

Can you tell me now why it floats ? Steam must be 
lighter than *air. The air presses upon it and 
forees it up. 

And why does the water from the spout pour or flow 
down? Because water is heavier than air, and the* air 
cannot hold it up ; the water sinks through the air, just 
as heavy things'sink through water. 

Then why do *the clouds float* in the sky ? Because 
they are lighter than the air; the ait pushes them 
up. 



128 


OBJECT LESSONS 


STAND. I 


Summary of the Lesson 

1. There are feather clouds, heap clouds, layer clouds, and 
storm clouds. 

2. Heat change j water into cloud. 

3. Clouds float in the sky because they are lighter than the’ 
air. 

4. The heavy air presses the light cloud up. 


Lesson V 

THE WIND 

The teacher will require a couple of elastic bladders, and the 
contrivance described below in Section 1 IV. for producing a 
current of air. 


I. Introduction 

Selecting, in this rase again , if possible, a suitable day for 
the lewQji, the teacher would begin with same remarks about 
the weather. The wind roaring outside, or whistling down the 
chimney, or swaying the branches of the trees to and fro, would 
naturally serve as a pretext for calling attention to whojt was 
going on. ,*V 

What is the meaning of all this noise f Jpr, , Why 
are the trees bending over freftn side to side* like this? 
The wind is doing it all. Let us see wh«$ we can karn 
about the wind. 


II. What Wind is 

i. Look how the blind is flapping libout at the open 
window. Is the wint^ doing that, too? r , Yes. 

But whe^p is the wind? I cannot sec, it. I can see 
the blind moving about, but I cannot sec the thing that 
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is moving it Cahyou see it? No; we ctttmot see 
the WiU# ftself j hut we can see the things sway about 
as the wind pishes up Against them. 

^>Vhat do we say the wind does to the things ? It 

blows them about. 

, 2. L&M the children to teU how the wind blows their clothes 
about, and matches their hats and caps off their heads , as they 
. t tin to school . They cannot see anything nearjhem, but all in 
a • moment their hats are blown aSrm the road y and tJyy have 9 
to mn after them to get them again . We cannot see the 
wind itself, but we can see what it does . 

3. Let them tell y further , that although they cannot see the 
wmi , they can feel it blowing in their faces, and all 
round them* It sometimes blows so hard against them that it 
inake&^ftfem rwn ; and it sometimes blocks them down . It is 
sometimes 'So siting that it breaks off the branches of the trecs y 
and even blows trees down. We can feel the wind, 
although we cannot see it. , 

4. -But in tins warm f schoolroom, and in our bo £s at 
home, we cannot even feel the wind, and yet we know^it 
is blowing, How is this ? We can hear it. 

Tell how the wind roars and howls round the house at 
night ; tw#' it rustles among the leaves and branches of tfye 
trees / how it whistles through the key-holes of the doors y and 
down the chimneys. We hear all this. Our ears tell us 
uhat $ur eyes cannot tell us. We can h$ar the wind, 
and ft can feel it, but we cannot see it. 

What can .this wind be, which we hear and feel, and 
yet cannot see ? 

8. Eemind the children of their lesson on Air y and lead them 
to teti that there is air everywhere-***^ there is air in 
thisrmUi utifmigh we ho not seem to know it is here do not 

we ware our hands about through it 

' Wfcijfc did the air do to the pieces of paper^atid the 
WC ' K 
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feathers when we waved the fan to and fro near them ? 

It blew them about. 

What did it do to the little toy ship on the water ? It 

blew the ship along. 

Explain that [tn loth cases we made the air itself 
move, that it was the moving air which moved the other things?' 
and then tell that when the air moves about in this way 
we Call it wind. Let u& find out next how winds are 
made. 


III. Wakm Air Kikes 

1. Take two small clastic bladders and parti// inflate them 

with air. Then after tying the mouth of each securely call some 
child to the ? front , and let him hold one of them by the string 
in front of the class , the teacher holding the other in a similar 
way 'near the fire. s*. 

Notice that the one in front of the fire soon begins to swell 
up, and become much bigger than the other. Tell the reason 
why. 

The air inside this bladder kas been heated, and the 
heat nas made it spread out and fill the bladder. Air 

always spreads out when it is heated. 

2. Notice too that this bladder now seems to want to rise and 
float in the air , and point out that it did not attempt to rise 
when it was first held in front of the fire. The other one held 
by the child hangs at the end of the string uythont any signs of 
rising. 

Let us try to find out the reason for this. 

, Why does the steam from the kettle rise and float in 

the air ? Because it is lighter than the air, and the 
air forces it up. t 

The children will 1$ easily led to infer from this that the 
bladder which wants 1 to rise must noW be lighter than 
the air, or the air could not force it up . r Why should this 
one be lighter than the other / 
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Explain that air not only spreads out when it is heated , 
hut it also becomes lighter, because the same quantity 
has to fill a bigger space. 

The warm air inside this bladder is lighter than 
the air of the room ; the heavier airtof the room is 
frying to force it up. 


iV. How Winds auk Madk 
1. A very simple little contrivance vill now make the whole 



thing quite dear to the, children . A small wooden box and it 

ample of layip- glasses will be all that is wanted. 

Such a box could • be easily obtained from the grocer or 
provision dealer. A baking-powder or Hacking box would do 
admirably . 

Have the lid removed, and cut a couple of round holes in 
the bottom , near the ends 9 exactly the size to receive the two 
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lamp-glasses. Fit the glams into the holes , and place a lighted 
candk under one of them . 

2. As the candle Imrns , hold a piece of burnt paper , or some 

other very light substance, over the top of this glass , and at the 
same time let one of the children hold a piece of smouldering 
rag over the top of the other. m 

Two things will now be clmrly seen. The smoke from the 
mouldering rag < will be drawn down the one glass, 
and the «, light substance held over the top of fhe other will be 
carried upwards. 

Why is the smoke passing down this glass ? Why are 
the little bits of burnt paper flying up from the other ? 
It is the air which is- moving, and it makes these other 
things move. 

We must find out why the air is moving. 

Elicit that the flame of the candle rflnst make the air inside 
the glass hot and light— much lighter thailTthe air of 
the room — and then the rest will be easily deduced. 

The air inside the box itself, as well as the air in the 
room, is heavy, and this heavy $ir is pressing against 
the light air in the glass, and forcing it up. 

All the time the candle is burning in one glass, air 
from the room is constantly rushing down the other to 
push the light air upwards. 

3. Explain that we have been making a wind in the box — we 
ham been setting the air in motion. 

All winds are caused by the air iir some particular 
place getting very hot and light, and then the Colder, 
heavier air near it presses upon it, and forces it to 
move. It is a struggle between the heavy air and the 
light air, and the heavy air wins by forcing thf light air 
away. 


Summary of the Lesson 

C ' ■ ^ 

1. Wind is moving air. We can feel it, although we cannot 
see it. 
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2. Warm air rises, because it is lighter than cold air, alii, 
the cold heavy air forces it up. 

3. When the air moves it moves other things. We say the 
wind blows them. 


Lesson VI 


CLOUDS AND RAIN 


Provide a small flask, Bunsen burner and tripod stand, ti 
jug of water, a glass prism. 


1 , Boil some water in a 


/ 



that is not being scalded. 


over* the Bunsen burner or the 
spirit-lamp , and as the cloud 
flies off from the boiling water , 
call special attention to the fact 
that there is nothing at all to 
be seen in the mouth of the 
flask itself , and fw some little 
distance above it. 

The cloud does not 
show itself till it reaches 
the air of the room. 

Hold one hand in this clcmd, 
and pass the other (rapidly of 
course) between the cloud ami 
the mouth of the flask. 

Why did I draw my hafid 
back so quickly] Because 
the steam would scald it. 

But I cannot see anything 
at all round the top of the 
flask. There is a big cloud 
just above it, where I am still 
holding my other hand, but 
Where is this scalding steam ? 


I. Rain from the Clouds 
flask 
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2. Explain that the steam , uhen it first rises from the boiling 
water , , is as hot as the water itself. It would scald us 
badly* That is the real steam , and we cannot see it as it 
comes from the flask , because steam itself is invisible. 

Hold a cold slate in the midst of it , and show that if 
turns into actual water again, as soon as it touches . 
the slate , Call attention to the drops of water , as they trickle 
down it . Steam changes into water as it cools. « 

The white cloud, in which I am still holding my hand, 
is steam that is .already changing back into water. 
We do «iot see it till it begins to change, and then it is* 
no longer actual steam. This little cloud is not really 
steam, but water- vapour. 

It is water -vapour, not steam, that we see flying 
out from the funnel of the railway engine. It is 
water-vapour that forms the clouds in the sky. 

The air of the room , although not cold enough to change this 
steam, into drops of actual water , is sufficiently ogld to make 
it begin to change, and in that state it becomes water- 
vapour which we can see. 

Hold the hand again in the cloud above the flask for a short 
time , and let the children see that , ujie/i it is removed , it is 

quite wet. The water- vapour has made it wet. 

a. This water- vapour is so much lighter than air, that 
the air forces it up, and it floats about in the sky as a 
clofcd. But when it gets cold, the little particles of 
vapour run together, and are changed back again into 
water, just as we saw them changed on the cold slate. 

Water is heavier than air, and therefore cannot 
float in the air. It sinks, and falls down to the earth 
as rain. 


II. The Wind and the Clouds 
* ' 

Pass on text to consider the clouds in the sky once more. 
They are not all the same, shape and size . They are always 
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changing. Sometimes they are in little patches, sometimes 
they are piled up in great heaps. 

They do not always remain in the same part of tl e sky. 
They move atwut , and it is the wind that blows them 
about in the sky. We may sometimes s<% the clouds driv- 
ing onwards so quickly , that they almost look as if they 
were chasing one another through the sky. 

Wien we see one cloud break into another, and 
Jiange its shape , as they drive on together Sometimes they 
move slowly ; sometimes they scarcely seen * to more at all \ 
Elicit as much of this as possible ftom the (hildr&n’s own 
observation. 

The wind does it all. It drives the clouds from one 
part of the sky to another. The rain does not all fall 
in one place. 


HI. Rain-drops 


Lead the children next to describe, in their own way , how 
the rain falls. 

It does not fall in streams, as they have seen water 




come out of a spout or a tap. It always falls in little 
drops. 





% IHp <t dick in a tumbler of water, and Aold it up far the 
ch&dren to see the drop of water hanging at the end of it. 
Shake the stick , and ask them to describe the shape of the drop 
of water that falls from it. 

It is round like a ball. It is a little round ball of 
water. The ralm always falls in little round balls of 
water like this. We call them rain-drops. 

N.B . — It would he well , in connection with this , and on the 
first opportunity, to catch a few rain-drops on a dusty board, 
so that t the children may note for themselves the size and 
shape of the drops, as they roll about in the dust . ' (See 
Education Department Circular.) 

IV. r The Kainbow 

The phenomenon of the rainbow should form an interesting 
sequel to this subject, but of course it Will require the simplest 
of treatment, and, if possible , it should be taught* from actual 
observation. 

1. Observation. — Rainbows are often,, seen in the 

spray of cascades and fountains, when the sun is shining 
on them ; and in suitable weather it is easy to make a bow 
With an ordinary garden-hose during the watering opera- 
tions. Under favourable conditions the thing might even be 
dorw in the playground with the help of the school-keeper's 
fluming-hbse. 

In either case, the hose should be fitted with a fine rose- 
nozzle, and the experiment should take plaYc on a bright, 
sunny afternoon, and as late in the afternoon as 
possible. 

• 

When all is ready, turn on the water and play thechose high , 
so as to cause the fulling drops of water from it to pass 

through the direct ^ays of the sun, ami a minlww will 
at cnee appear. < 

Call attention to the succession of colours — red, orange, 
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yellow, green, bluet indigo, violet. When there is o»ly 
one how , the red arch is above and the mkt helm. Hut 
sometimes there are two , and then the colours are reversed. 

Notice thai the bow is directly opposite the sun , that 
the snn is behind us as we loolc at the rainbq/v- 

2. Explanation. — Let one of the ch4dren hold a glass 
prism in the sunlight now in front of a sheet of papa, and show 
ihatm get the same seven colours, in the same order. 

Tell that these colours ate fanned hj the sun riming on the 
glass , and on the drops of falling water. 

Uemind the children of the shape of the drops of water. 
They are always round , or ball-shape. 

Tell that it was the roundness of all those little balls 
of Water whch gave our minbow its heanhjul arched shape. 
It is the roundiaess of the rain-drops, which fall from 
the clouds , that males the minhow in the sky. 

On the first fitting opportunity that follows be careful to point 
out that the position of the rainbow is not always the sanw. It 

is sometimes very high m the sly, sometimes low 
down near theteartli. % 

Tell that the nearer the sun is to the horizon the 

larger and higher will the rainbow be. 

Rainbows are only seen in the morning and even- 
ing — never when the sun is high up in the sky as it is at 
noon. (See Education Department Circular.) 

SUMMARY OF THE LESSON 

1. •Vapour changes again into drops of water when it gets 
(old. 

2. Water is heavier than air. The drops of water cantaot 
float in thg air. They fall as rain. 

3. The wind blow the clouds about from one part of the 
sky to another. Hence the rain does npt all fall in one place. 

4. Rainbows are Tunned by the sun shining oj the round 
lain-drops as they 1 fall from the clouds. 
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Lesson VII 

\VHA| BECOMES OF THE BAIN 

The following articles will be required for illustration : a 
towel, a large diy sponge, a piece of sea- weed, and some (lamp 
salt. A saucer of water should also be placed on a shelf in the 
room, a day or titfo before the lesson, and the, attention of the 
children should be called to it at the time. 

1. Some of it Flows away 

Picture a heavy showef, and lead ihe children to fell , from 
their own observation , how the rain-water collects in the 
gutters at the sides of the road , and flows away towards 
the drains. 

Point out that the heavier it rains , and the more the ground 
slo/ws, the faster the water flows. We can see how fast 
it flows by dropping a piece of did:, cork, or paper into it. 

Why does the water How along the gutter in this way ? 
Because water is a liquid, and liquids cannot flow up: 
they always How down to the lowest level. 

Do not go beyond this for the present . 

II. Some of tt Stnks into the Earth 

1. Now let us think about the garden-beds after a 
shower of rain. 

We go out when the rain is over, and we find it is 
nearly all gone. 

What becomes of it ? It sinks into the ground. 

Why does it sink into the ground? Because the 
ground is porous. The water soaks through its pores. 

2. Pont i oat that this dots not take place only in the soft soil 
of the garden-beds— that even the hard gravel paths and 
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the roadways are porous, and allow the rain to soak info 
them . 

We sec puddles of water standing everywhere 

after the rain, but they sooner or later disappear, and some 
of this water soaks into the earth. It dyes not disappear 
so quickly on the paths and roadways 4 k it does on the 
garden-beds, because they are not so porous as the soft 
soil-*that is all. 

In some places we see puddles of water standing 

for a very long time. The water cannot soak into the # 
earth. Why is that ? Because the ground there ns made 
of clay, or something like it, which is not porous, and will 
not let the water pass through. 

III. Some of it becomes Vapour 

1. Dip a towel in water , wring it out , and hang it in front 
of the fire. 

Dip a stale in water , and let, one of the children hold that 
in front of the fire too. 

What do you see ? A little cloud rising from the 
towel and the slate. • 

What dods that mean ? It means that the water which 
wets them is being changed into water-vapour; the 
water-vapour makes the cloud which we see. 

How long will the cloud rise like this ? Till the towel 
and the slate become dry again, and there is no more water 
in them to change into vapour. 

2* Compare the ioicel to the wet clothes hanging out to 
dry to the clothes’-line, and the slate to the roads and 
pavements after a shower of rain. 

Both get dry, because the water in and on them passes 
off in the form of water -vapour, which floats away in the 
air. (See Education Department Circular.) 

Watch the cloud* of vapour rising* from each of them. 
Wc lose sight of* it as it floats away in the ait. Let us 
find out next what really becomes of it. 
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3. Dip a dry sponge in water, and let the children observf 
and tell that it wry quickly sucks up or absorbs every 
drop of the water. It is porous. 

Explain that the air acts very much in the same way as the 
sponge . It sucks up or absorbs water -vapour, as 
greedily as the spinge sucks up wafer . 

The wet clothes On the line and the wet pavements 
after the rain become dry, because the water which* wets 
them is changed into vapour, and the vapour itself 
# is sucked up by the air. 

IV. Vapour in the Air 

1. Point out that we saw the vapour when it first rose from 
the wet towel and the sidle, hut we lost sif/ht of it as the av 
absorbed it, because the particles were so scattered 
through the air, that they became invisible. 

There is always some moisture in the air, although we 
cannot see it. Wherever water is exposed lo the air, it 
changes little by little into vapour, and the vapour is 
sucked up by the air*. 

2. Sometimes more vapour rises than usual, and we then 
see it in the air all round us, in the form of fog or mist ; 
but when there is only a small quantity of vapour in the 
air, it becomes scattered and the wind blows it away 
tc form clouds in the sky. 

We see this water vapour in the sky again as cloud, 
because as it gets colder and colder it collects in dense 
masses. 

Much of the rain which falls to the earth disappears in 
this way. It is changed into vapour, and absorbed 
by the air to form either mist, fog, or cloud. 

3. Point out that sometimes the wet clothes and the wet 
pavements dry very (fhckly , and at other times they remain wet 
for a long* while. 

Why is this f Let me show you. 
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Wet the sponge thoroughly , and stand it in a saucer of water 
os before, , calling upon the children to tell what they observe. 

What happens this time ? The water does not leave 
the saucer, and pass up into the sponge as it did before. 

Can you tell me why ? The pore» of the sponge 

are full of water ; it can hold no mole. 

« 

4? Explain that it is exactly so with the air. Sometimes 
the air is dry, and it then sucks up the water-vapour 
very quickly.. When this is the case tly wet clothes and 
the wet pavements soon become dry. 

Sometimes the air is so full of moisture that it can hold 
no more, and then the dothes and the pavements remain wet 
for a long time , because the air cannot suck up the water-vapour 
from them. 

5. Take down the saucer from the shelf now , and explain 
that when it was put oh the shelf it was full of water. 

The saucer is now quite dry. What has become of the 
water ? It has been changed into vapour, and sucked 
up by the air. 

What shall* we say tljen about the air of this room? 

The air must bo dry, because it sucks .up moisture 
quickly. 

6, It would be interesting to keep a piece of sea-weed 
hanging up in the schoolroom , so that the children might note 
for themselves the changes that take place in it from time to 
time . One of the long ribbon-like leaves, that are so plentiful 
on the sea-shore , Would be best for this purpose. 

In dry weather the leaf appears hard and stiff ; when 
the air is moist it is soft and pliant Tell the reason for 
this , and, as a further illustration of the same phenomenon, 
show a pv>ce of salt that has been kept in a damp place. (See 
Education Department Circular.) 

Nummary of the Lesson 

1. Some of the rain flows away in streams down tjjie gutters 
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2. Some of it sinks into the earth. 

3. Some of it changes into vapour, and floats away in the 
air to form clouds. 

4. When the air is very dry it sucks up water-vapour very 
quickly. 


SIMPLE OBSERVATION OF THE SUBFACE 
OF .THE LAND 

Lesson VIII 

TOWN AND COUNTRY 

The pictures of town and country scenes should he in 
readiness for the lesson. 

The 1 earlier should in enry case make the school and its 
immediate surroundings the start in g-point for this lesson, and 
the daily run to and jiom school will provide the best of all 
i nt fothhd ions ; for it must be remembered that the child’s own 
little world is to a large extent confined within these limits. 

]jcd hn the trochee , his memory will he awakened, and he 
will readily recall things which, till now, may have been passed 
by almost unnoticed. This in itself will have the effect of arous- 
ing and stimulating the faculty of observation ; foi it will slaw 
the child that there are objects of interest everywhere, jf he will 
only use his ei/cs and look for them. « 

The country-bred child would afterwards listen wtth as 
much open-eyed rapt Attention to the tehcher’s skilful word - 
pictures of tfte town and its wonders , as the town child would to 
those which treat of the beauties and charms of the country. 
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The one thing to impress upon the child in either case is 
that, we live in a beautiful world , which is full of wonders . 
We ought to ledrn all we can about it. 

I. The Town 

1, The teacher in a town school might begin by asking several 
of th% children in turn where they lire , and which way they come 
to school, with the view of eliciting that they live in a certain 
street, and that they rim along other streets t$> get to school. » 

The natural inference from this is that there must be a great 
many streets near the school , some leading one way, and some 
another. 

I want to see what you can tell me about these streets. 

What do you see moving along the streets a? you run 
to school ? ITorses and carts and waggons. 

I)o boys and girls and men and women walk on the 
same part ojf the street as the horses? No; we walk on 
the paths at the sides of the street ; horses and carts 
keep in the middle. 

What do we call this middle part of the street, where 
the horses walk ? The Voadway. 

What name do we give to the path because it is paved? 
We call it the pavement. 

Lead the children to distinguish between the broad, flat, 
pavement stones — the flag- stones, and the solid blocks of stone 
— the curb-stones — which make the border or edge of 
pavement. 

These curb-stones are made of a very hard kind of stone 
called granite — much harder than the pavement stones. 
Why ? 

2. Wha.t do we see on both sides of the streets ? Long 
rows of houses built close together. 

What else besides houses ? Some shops. 

Some of the streets are wider tmin others. What do 
we call them ? Hoads. # 

Do we find houses and shops there too ? Yes 
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What do you notice about the houses and shops in the 
whfa roads 1 They are bigger than those in the 
streets. 

Do we find most of the shops in the roads or in the 
streets ? In the roads. 

Why are all these shops needed ? For people to buy 

the things they want. 

Lead the children to infer from the number of shops and 
houses that , there must be a great many people living 
war the school , tind then remind them that± there are other 
streets and other roads stretching out on all sides , and that they 
loo arc full of houses , shops , a nd people. 

We call a place like this, where there are roads and 
streets packed close with houses and shops, a town. We 
live in a town. I)o you know what it is called ? 

3. You have all seen the roads and streets after dark. 
What do they look like then ? They are lighted up ; it 
looks almost as bright as day. 

Where does the light come from ? It comes from big 

lamps on the tops of tall iron posts. 

What do we call these posts ? •Where are they placed ? 
Why are they so tall ? Are there any other lights besides 
those on the tops of the lamp-posts ? Yes ; the shops are 
all lighted up. 

Why ? So that people may see the things in the shop 
wiffdows. 

Which are lighted best, the roads or the streets ? The 
roads. 

How is that 1 Because there are more shops in the 
roads than in the streets, and they are much bigger. 

4 . You spoke just now of the carts and waggons that you 
meet with on your way to school. What do these carts and 
waggons carry 1 Heavy loads of all kinds of things. 

Now think of tli ( 6 wide roads. What do you see 
moving along there besides carts and waggons 1 Tram- 
cars, omnibuses, cabs and carriages. 
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What do they carry ? They carry people. 

When do they run ? They are running all day long 
to take people from one part of the town to another 

Which carry the greatest number of people? The 

tram-cars. 

How many horses does it take to draw the omnibus ? 
Two. 

1-Tow many to draw the tram-car '? Two. 

Point out that the tram-car is very much bigger and 
•heavier than* the omnibus, and carries more thar % twice as 
many people. 

How is it that two horses can draw this heavy car, as 
easily as they could draw an omnibus ? Because the 

tram-car runs on iron rails., The wheels run very 
smoothly over these rails, so that the horses can draw 
a much heavier load. 

We call the rails* on which the cars run, the tram- 
lines, or tram-ways. 

15. Before passing on, point out the natural inference that, as 
tram-cars , omnibuses, carriages, and cabs are running all dag 
long to carry only people , tin re must be a very large 
number of people in the town. 

The troops of work-people streaming out from some 
great factory (if there be one) in the neighbourhood, or the 
tram-cars filled with workers, going to or returning 
from their work, would enlarge upon this, and suggest that 

people live in the town, because their work lies in 
the^town. 

Xhen, too, point out that these workers must have homes 
to live in, as well as food, clothing, and other neces- 
saries Of life. Hence the number of houses and shops, 
and the crowded state of the marketing parts of the 

town. 


6. Point out farther that all the goods to be solddn the shops , 
as well as the things to be made in the factories, must be brought 
there , and the articles that qre made must be carrM away. 
VOL. I. E. S. G. L 
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Hence the number of carts and waggons that m see. 
A town is a very busy place. 

II. The Country 

1. Show the picture , and proceed step by step to note the con- 
trasts between the two scenes. It would be well to let ° the 
picture speak for itself and lead the children , by means of a 
f?w carefyl questions , to seize upon one point after another . 

Comparing it with the picture of the town , elicit in the first 
place that , instead of the network of roads and streets , packed 
close with houses and shops, we have here nothing but the green 
fields stretching away as far as we can see , and explain that 
the roads themselves are shady lanes, with hedges and 
trees on either side of them. 

2. Call attention to the busy thoroughfare in theme picture , , 
thronged with vehicles of all sorts, and people hurrying along 
in every direction, , and then let the children point out that, in 
the other picture there are only two or three people to be 
seen working in the fields. # 

Tell that there are more people in one street of the 
busy town , than we should find in a long day’s ramble 
through the country. Tram-cars , omnibuses, and cabs 
ar% never seen in these country roads. Why not ? 

We might pass a few carts, and a heavy lumbering 
waggon here and there on the road, but we should not 
meet many people, for the few people tfwt live there are 
busy in the fields. 

* 3. Point to the church spire peeping out among the trees in 
the distance , and explain that , if we wgdked across the fidds 
towards the church, we should most likely find one long straggling 
street , with cottages doped here and there, the school close by, 
and perluxpc one or two little shops . * 

This is where these country people live. We call the 
place a f village. 



les, ix 


A RIDE IN THE TRAIN 


U7 


4. Explain that , if we could hear our two pictures^ as well as 
see theni) we should in one case he deafened with the constant 
noise, rattle, and bustle of the crowded streets, 
while in the other all would he peaceful and still The 
birds singing in the trees, the fak' geese , and hens 
codling in the farmyard , the bleating of the sheep and 
lambs, and the lowing of the 0X6U in the meadotos , would he 
olmoit the only sounds to Irreiik th>e stillness all round . 

Nummary of the Lrnsotf 

1. A town consists of roads and streets packed close with 
houses and shops. It has its market-places, as well as schools, 
churches, and other large buildings. 

2. Many people live in the town, because their work is in 
the town. 

3. Some towns contain largo factories and workshops, where 
hundreds of people are busy all day long. 

4. A village consists of a few houses and shops, with a 
church and a school. 

5. Only a few people live in the village, because there are 
no great factories or workshops there. The work to he done 
in the fields does not requirt} many people. 


Lesson IX 

A RIDE IN THE TRAIN 

» 

Provide for illustration a good picture of the locomotive 
with # one or two carriages attached. The modelling tray, 
with models of hills and valley, toy train, tunnel, etc., will also 
he required. 


I. Introduction 

The object of this* lesson is to give tnese young cmMren — and 
more especially the children of the towns — their first simple 
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mtirn of ihr mfiguratm of the qmrnl, aw! an tmaqm,* 
mtlmy journey, it is thought \ will accomplish the pm post lettn 
than anything else 

The tecenf chat about ham can and omnibuses will fmm 
the best and most'natuial mhodmtion to the new lesson 

Commence by icfeinng to them now , and point out that 
although they an vny useful jo) canyinq people fumi one put 
of the town to another they would not do fen long journeys 
When people wmt to take a long journey how do they 
'go ? 'fhey go 1V1 i tram 

Hands up, all those who have scon a train 
Thit’s right Now I want you to tell me all you can 
about it 

Elicit, step by step (assisting of coin sc wheie nceessaiy), 
that flu hum is made up of a mimber of carriages, each of 
thnnbiggn than a team car that the * an joined together 
hy s hong non chains that when they an linked toqefhei in this 
way, flit if f oi m a long line , oi ham of coinages, and it is that 
which guesthe name that instead oj hoi ses they hate a great 
engine m fiont whuh pulls them along , that they do not run 
along the joeuls of the town Id t tfie ham axis, omnibus, rail s 
and othei i eludes, but on roads of their own ; that the st 
mads, hie the turn nays m the town, have iron rails laid 
down on them foi the hams to run along, and that this is 
ijfhy uc call them railroads oi railways; that they go vny 
fast — much faster than a horse could im, and that 
they do not stop, as the ham can do, fen people to (fit m and 
out as they wish, hut him stopping-places of their own 
along the line, whuh we call the railway Stations. 


IT Tur Engine 

1 Show a good jpetun of a locomotive , and one m two 
contains attached to if 

Look at the engine m fiont of the 4 train We some 
times gill it the great iron horse 
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r a n you tell me why 1 Because it draws the train 
along the railroad, just as a horse draws other carriages 
along the roads and streets of the town. 

What must wc do for the horse if we want him to 
work for us? Wc must feed him. • 

Tell that this great iron hone must be* fed too. Call 
attention tj the big truck next to the engine , piled up with 
coals; and explain that this is the food which the great 
iron giant devours, lie could not tank without it. 

' Point out the* furnace of the engine , whei$ one of the wen , 
n> bust/ shovelling in coal . ' 

Notice how bright and red the fue looks. Tell that if this 
were a real engine instead of a p/eftne , we should hear the 
furnace roar, every time a fresh shovelful of coal was thrown 


2. What can the engine Want with all this coal ? 

Point to the el odds of vapour fifing off ftom the funnel of 

f he engine. Explain that the inside part of the engine is a 
boiler which is kept jail of watet , and the fire is u anted to 

boil this water, and change it into steam, just as wc 
hanged the watm' in the /«*>/.* over the lamp. 

It is this steam which makes the engine move, 
ind pull the train along. 

It takes two strong horses to pull the tram-car along. 
Think how powerful this great engine must lx* — it does 
nore work than a great many horses could do. It getJB 
ill its power from the steam of the water which is 
!>oile<j in its boiler. 

3 . 'Lead the children to describe the tf range scream or <ry 
ohich the horse sometimes males. Explain that horses are 
aid to neigh, when they make this noise. 

Our great iron horse — the railway engine — makes a 
shrill, screaming noise too, sometimes. 

Can you tell me* what it is like ?* It is like a very 
oud, shrill whittle. * 

Explain that this whistle is caused by (he engine-driver 
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Wng aff some of the steam. As the steam escapes, it 
makes that shrill, whistling sound The driver dm* 
this to let the people know that the train is ready to start oat of 
the station. 


111. The Journey 

1. Let us suppose that we are going for a rids* into 
the country in this train ; that the driver has given his 

r whistle ; ‘ and that we are in our carriage with the doyr 
shut fast. The engine gives a puff, puff, puff, and we 
are off. 

Now will come the opportunity for the teacher to describe 
the imaginary journey out oj the town according to the parti 
cular locality. In one c&se the tiain wdl tun on arches for a 
considerable distance , and the child ten mag be led to jorm a 
graphic picture of the scene , as they t look down upon it from 
the carnage windows. In another it may run along the level 
giound or though a rutting , and the houses will be seen above 
them on either side and so on. 

2. In any case it should be notedlhat, as th&journey proceeds, 
the houses , instead of being closely packed , as they are near 
the station , aie scattered more and more thinly , till at length 

the last house is passed, and there is nothing but 
' the open country all tound . 
f Picture the train mshng on now, leaving a cloud oj vapour 
behind it, a ml lead the children ( those who have been in a 
train) to tell that it goes so jast and so ^smoothly that the 
trees and hedges, and the tall posts by the side of th< 
lint, seem to be moving quite as quickly in the 
ppposite direction. 

3. Proceed to describe the nature of fhe imagimry country 
through which the train is passing. 

In one place the &ind is flat and ‘level everywhere, 
like the sHwol playground, and the level * green fields stretch 
away on all sides, as far as the eye can reach. 
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• Uncover the modef now , illustrate comtry of this kini, 

with the toy train moving along over the level ground. 

We call flat, level land like this a plain. Some 
plains stretch so far that it would take a train several 
days to cross one of them. 

4. Continue the description with the aid of the model 

• The train still goes on, hut we notice, as we look out 
of the windows, that the land on either side is rising 
little by little, till at last it is much higher than the 
train. We 'cannot sec the green fields now; we seem* to 
be shut in by a high bank on either side of us. 

Presently we hear the shrill whistle of the engine, and 
then all of a sudden we find ourselves in darkness. 
We can hear that the train i£ still rushing on, for it 
makes more rattle, more noise, than ever now. 

Little boys and girls creep up close to mother in the 
darkness, wonderiifg what is the matter, and half afraid 
that something dreadful is going to happen. 

But it docs not last long. In two or three minutes the 
light begins to come again, the train makes less noise, and 
we find ourselves in tfce open air once more. 

What *has happened 1 Let me show you. 

5. Illustrate all this on the model Move the log i tain on , 
and show where Die land giadoally begins to iise. It is not 
level like the port though which the tiain has passei j, It 
continues to rise higher and higher. 

Point oat that where the train runs between those high banks 
a level road has been cut through this rising ground. 
We call this part of the railroad a cutting. 

6. Send the train on now through the dark hole at the end 

of the 'tutting, and let the children see it come out at the other 
side. * 

Explain that Jhis long, hole is Jity the dark place through 
which the actual train passes. We call it a ttyUnel. 

When we are in a real tunnel, we are in a hole like 
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this cut through the earth, and we We a great mass 
of earth, hundreds and hundreds of feet high above 
us. 

Explain that it is easier for a train to travel along a level 
road than up a slo^e. That is why tunnels are cut throvgh 
the earth y when it rips vp into a great mass like this. 

Land which rises up in a high mass many hundreds 
of feet above the level country all round is ‘called 
a hill. 

' 7. Let the child fen point out the other hill in 9 the model . 

Notice that between the sloping sides of these two hills there 
is a low, hollow place — lower than the plain. The sides of 
both hills slope down and meet at the bottom of it. 

Point out that the train can only get across this low place 

by means of a bridge. 

-The low land that lies between two hills is called a 
valley. 


SrMMAliY UK THK LKSSON 
1. A plain is flat, love l land. 

y, A hill is a mass of land which rises many hundreds of 
feet aho\e the level country all round. 

8. A valley is a low, hollow place between two hills. 

4. A small valley is called a vale or a dale. 


Lesson X 

A SPRING 

The teacher will require a rough tray, or board, with clay, 
sand, and gravel, and a ccjumon watering-pot^ with a very fine 
rose -nozzle. £ good picture of a spring should also be 
provided. 
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J. Recapitulation 

Our last lesson told us something about the ground we 
walk on, and we know now that it is not all like the 
joads and streets of the town. 

Tn one, place it is flat and level like our play- 
ground. 

What name do we give to this fiat land ? We C9.ll it 
a plain. 

In another place, instead of being level, it* rises 
higher and higher, so that we should find it hard work 
to climb to the top. When we get to the top we find 
ourselVes on a great mass of land, higher than the 
highest church Steeple — hundreds of feet above the 
level country all round. 

What do we call a ijiass of high land like this? We 
call it a hill. # 

Then what do you understand by a hill? A hill is a 
part of the land which rises very high above the 
flat land all round it. 

Von remember too vto spoke about some very low 
land —lower* than the plain. Where do we find low 
laud of this kind ? Between two hills. 

What do we call it ? We call it a valley. 

How is the valley formed? By the sloping sides of 
t&e two hills, which meet at the bottom. A valley i? 
the low land between two hills. 


II. What the Ground ls made of 

1. As we now know something about the surface of the* 
ground, let^is next try to find out what the ground itself 
is, and what it is maae of. 

You have all see^ the ground dugfWup in the garden. 
What is this ground like ? It is soft black soiUn which 
the plants grow. 
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Tdl that , not only the garden ground, hut the green fields 
—the plains, valleys, and hillsides — are all made of 
soil like this, ffithout it nothing would grow. There would 
be no green grass, no trees, no plants anywhere , becmse the 
plants feed on this soil. 

This black stil is only the top part of the ground. 

2. Can you tell me some of the things which men find 
when they dig down into the earth below this soil. 
Sand, gravel, fday, chalk, slate. 

Net doubt most of the children have seen digging going on 
in different places , and they know that the men throw up to the 
top whatever they dig out of the hole. 

Lead them to tell that they have never seen a heap of earth , 
sand, gravel , chalk , and xiay all mixed up together at the Me oj 
the hole. In one place they may have seen a heap of sand , in 
another a heap of clay , and in another again they might see 
nothing but chalk dug out. 

Explain the reason for this. 

3. These things all lie in beds or layers one under 
the other. The men must dtg down through one bed, 
before they can reach another. 

Illustrate this by means of a sketch on the black-board. 

Tell that in one place the sand and gravel may he 
nearest the fop , in another the chalk, and in another the 
tlay ; but they are always in beds or layers one undn 
the other. 


III. More about the Rain 

1. We must leave all this for awhile, as (. want you 
now to think about our old lesson 6n the rain, and what 
becomes of it. * u f 

Why® does the rain fall from the rlouds at all? Be- 
cause, when the clouds get cold, the water-vapour changes 
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into drops of water. Water is heavier than air, and 
the air cannot hold it up. It must fall in rain. 

Point out that the tops of the hills are* so high that they 
touch the clouds, and the cold # earth makes the 
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clouds cold. There is always more rain in the hilly 
parts of the country than in flat land . 

2. Picture the rain falling on the hills, ami lead the children 
to tell (as far as they can) what becomes of it. 

(a) Some of if changes back if! to watei>vapour, is 
sucked up by tlie air, and rises to form new clouds 

(b) Some of it flows away down the hill - sides, 
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as we sometimes see it flowing down the gutters of the 
streets. 

(r) Some of it soaks into the ground, because the 
ground is porous. 

3. Call attention once more to the sketch on the black-board, 
and lead the children to trace the rain , as it sinks fhrpugh the 
beds of sand , gravel , and chalk, and reaches the dag bed . • 

Why does it sink through these beds ? Because they 

mjo porous. € 

What* happens when the water reaches the clay? It 
cannot pass through the clay, because clay is not 
porous. 

Explain that there ate other pordus beds in the etirth 
besides those ive hare name*/, and other beds besides dot j which 
are not porous. But whatever the beds mag consist of, if is 
always the same in the end. The rain soaks through 
the porous layers one by one, fill* it comes to something 
which, like the dag, is not porous, and it cannot pass 
through that. 

4. It collects there on top of the^lay, or whatever it may 

be, till there is not room enough to hold it all; and 
at last bursts thiough between the clay bed and the 

porous bed above, and forces its way out somewhere 
through the side of the hill. 

*V o see the water thei e bubbling up out of the ground, 
and we call it a spring. 

f>. Uncover the Bag now, and (all attention to the basin- 
like hollow that ha\ been made mth the dag. Fill * up 
the hollow with coarse gravel first , and sand above it, to the 
level of the dag-rim , and then pour water on it from the 
watering-pot , calling upon the children to observe whar happens. 

What becomes of the water? It* soaks into the 
sand. i 

Why t because the sand is porous. < 

How far will it soak through ? Till it comes to the clay. 
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Where is all the water now which we have been pour- 
ing on the sand ? It is collecting on the top of the clay ; 

it cannot pass through the clay. 

6. Continue to add water from the can , till some of it begins 
to ooze out from the edge of the clay-basin m view of the class. 

- This*explains what becomes of all the rain that soaks 
into the earth. 

It rises again to the surface in the form of a 
-bubbling spring. 

Show, and describe , in connection with this , the picture of 
the spring. 


Summary of the Lesson 

1. The earth on which we walk is made up of sand, rock, 
"ravel, chalk, slate, clay, and Mother things. 

2. These tiling^ all lie in beds or layers, one beneath the 
other. 

3. The rain soaks through some of them, such as chalk, 
sand, gravel, because they are porous ; but it cannot soak 
through clay, because clay is not porous. 

4. When the water reaches the clay it collects there, till at 
last it finds a place where it can force its way out. It then 
bubbles up out of the ground and forms a spring. 


Lesson XI 

A LIVER 

The teacher should be provided with pictures of the river 
and -the Spring, and the model of a river and its feeders. 

I. Introduction 

Is a country liB ours there are probably very ferif children who 
have not seen a river of some sort, but each locality gives its 



OBJECT LESSORS 


STAND. I 


owm cokming to the picture , and so the word a river ” calls up 
different associations in the minds of different children . 

It should he the teacher’s first aim to interest the children in 
the particular scene with which they are already familiar , and 
after ehcifinq from* them all they can tell about that , it will he 
an easy matter to rhuse then curiosity as to what this river 
is, why it is always flowing on, where it comes from, 
why it winds about, and what becomes of it aftfr it 
flows past then town . 


II. Rivers are Running Streams 

1 . If we go out after a heavy shower of rain, we fend 
the gutters by the sidfe of the roadway full of water, 
Upd we often see puddles of water in the road itself. 

What becomes of the water in the gutter ? It flows 
away to the drains. 

Why does it flow? Because the gutter slopes 
down, and water always tries to get as low as 
possible. 

Ask the children to notice for ilfemselveSy the next time it 
rains , that the watei remains m the puddles bug after the gutters 
have become <hy . It does not flow away as the water of the 
gutter does ; it stands in the little hollows where it fell 

They can easily prove this by dropping a piece of corky sticky 
or m paper into each . The r un ning stream of the gutter 
will carry these things along as it flows ; but those that 
<ue put info the puddle do not money because the Water 
itself does not move. 

2. Tell thaty if we throw a stick into the river ami watch it } 
we shall see it float away, because the river is a gunning 
Stream, like the watei * of the gutter. It carries the stick along , 
as it flows; ami it Otways flows in one direction, 
because water can 6nly flow downwards. - 

If we throw the same stick into a podd, it will remain float- 
ing wherq we throw it , because the water of the pond is 
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still or standing water. It does not flow along as the 
water of the river does . 

III. How Rivers are Made 

0 

1. The stick would show us which way# the river flows. 
But how could we find out where it begins, and where all 
this w%ter comes from ? We should have to walk back by 
the side of the stream in the other direction. 

Explain that this would not he an easy tas ^ It would take 
us many days , perhaps weeks , of hard walking to get to the place 
where the river begins. 

Show the picture* of the river. Trace the stream hack as far 
as it can he seen. Noticethat the farther we go the narrower 
it becomes. It seems to come from those hills in the distance . 

2. Tell that if we want to get to the very beginning of 
the river, W$ must \ climh one of those hills , and then we shall 
find, somewhere on the hillside, a place where water is 
bubbling np out of the ground. 

That of course will he quite hint enough for the children. 
All will he eager to tell that*this water which bubbles up is called 
a spring, and that springs are formed by the min which soaks 
into the earth . 

The rain makes the spring, and the spring makes 
the river. Rivers therefore are made by the rain that 
falls from the clouds. 

3. Show the picture of the spring again now. 

Tell that this is the beginning of the river. We call 
it the source, of the river ; and we say the river rises 
here, because the water first bubbles up out of the ground hsre^ 
in the frn $ of a spring . 

Tell too that, at %e source, the river is a tiny Stream ; 
we could easily Step across it. We call this little stream 

a brook. • * 

Which way must it flow ? Will it flow fast ir slowly ? 
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4. Illustrate by pouring a little water on a slate . Show that 
when the slate is level the water is at rest; when it is tilted eiei 
so slightly it begins to flow slowly down ; and when it is tilted 
more it flows rapidly . 

Apply this to* the stream as it makes its way down the lull 
side , and deduce Shat the flow of the water down the slope 
of the hill must be very rapid everywhere. « 

Picture it as it dashes onwards and leaps from ledge 
to ledge. Compare it with the streams of water , which ate 
seen rushing down a sloping roadway after a heavy 
rain. * 

5. Lead the child) en to describe ihf stale of the road [ itself 
after the rain is all orei . The rushing water makes those ruts 
and hollows in the road, because it washes away all 
the soft earth amt mud , amf leaves only the stones. 

The streams whieh flow down* the hillside are like 
these streams in the road. They wash away all 
the soft earth and mud, and dash along over the 
stones. 

How long will t lie water continue to flow down the 
hill ? Till it reaches the lowest ground at the foot of 
the hill 

What do we call this low land at the foot of the hills } 
Wc call it a valley. 

Explain that all rivers, after they leave the lulls, run along 
through the valleys, because the water is always trying to 
get to the lowest point it < an find. 

AVould you expect the water to flow faster or slower m 
the valleys? Why? 

IV. How lvivjijTts Grow 

1. Tell that , if we went far a ramhle v oier those hills where 
the river rises, we should be sure 4o find other Springs, 
exactly like the fust, hMhng up out of life earth. 

The witter from those springs must ‘also flow down 
the sides of the hills ; it cannot stand in a heap there. 
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• Pemind the children too that f some of the rain which falls on 
the hills does not soak into the earth , and go to form swings , but 
at mice begins to flow away., This too must flow down 
into the valleys in little streams. 

2. Let mo show you next what becAnes of all these 
little streams. 

[Uncover the model now. Trace the main Stream 
hack towards its source among the hills. Point out the 
numerous smaller streams on loth sides <# it — all flowing 
down to join it. • 

These little streams bring their water down to the big 
river, and every one that joins it makes it bigger Still. 
We tall them the feeders of the river, and sometimes the 

tributaries. 

Explain the meaning of this torn. 

Point out that each of tliefr streams — the big river and thf 
feeders — flows al6ng the bottom of its own little 
valley, which is lower than the ground on either side. 

This we call the bed of the stream — the groove or 
channel in which it flows. 

Y. What Becomes of the River 

Tell briefly that the river does not stop after leaving ns — it 
flows on and on , getting bigger, broader, and deeper, as 
more and more streams flow into it , and at last it pours all 
its water into the great wide sea. 

Tell that this part of the river i where it joins the sea, is 
called its mouth.* 

Picture the great expanse of water with the ships coming 
and going . The sailors on the ships often lose sight of land 
altogether for weeks at a time . There is nothing but water 
to be Seen all round* them . This water is the sea . 

• 

SijAary of THE Lj&SON 

1. A river is a stream of water flowing over the land. 

VOL. I. E. S. G. 
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2. Hirers are formed from the rain. The rain makes the 
spring : the spring makes the river. 

3. The beginning of a river is called its source. 

4. The river flow! because (like the water in the gutter) it is 
always trying to g$t as low as it can. 

5. The little st ’earns which flow into the river are called its 
tributaries or feeders. 

6. The rivers flow on and on, till at last they pour^ their 
water into the sea. 


LESSONS ON THE CARDINAL POINTS* 

Lesson XII 

< 

ANOTHER LESSON FROM THE SUN 

I. The Boy’s Shadow 

1 . If the advice given at the dose of 'Lesson 11 . has been carefully 
followed out, the children ought now to be quite familiar with 
the idea of an arch in the sky , along which the sun seems to 
make its journey day by day. 

They will have seen that every day at twelve o' dock the sun 
shines exactly over the same fixed object, and by not- 
ing its position from time to time both before and after noon , 
they will have no difficulty in tracing the supposed arch along 
the sky . In other words, the position of tfa sun at sunrise, 
noon, and sunset, ought now to be clearly understood from 
actual observation . 

2. Making this the starting-point for what is to follow, the 
teacher would do well to seize the first fitting opportunity of a fine 
sunny noonday, and tqke the class into the playground for a few 
minutes’ preliminary observation preparatory to the next lesson. 

Commence by first calling the attention of the children to the 
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sm in Us usual position , exactly over the well-known 
object, where they have noticed it so often before . 

Elicit that we see the sun there mw, because it is twelve 
o’clock, noon ; and that at noon the sun is half-way 
across the sky — it has finished the fiist half of its day's 
journey , - 

Let them trace across the sky the coarse which the sun seems 

to take Between sunrise and sunset. 

3. Cali upon them to point towards that mrt of the ar$h 



Where the sun rises, and elicit that this is called the east . 

The suu rises in the east. 

Notice that the Sther end of the arch , where the mm sets, is 

exactly opposite the east. We c$M it the west. 

Now place on$ of the children with his back to%he sm, and 
his arms stretched out right and left . 
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Elicit in the first place that in this position his two out- 
stretched arms are pointing to the two opposite ends of 
the supposed arch — that his right hand is pointing to the 
east, and his left hand to the west. 


4. Call attentiommxt to the shadow which he throws 
on the ground. 

Trace it on the ground with a piece of chalk as Ifo stands 
there , and show that it forms a sort of cross on the ground 
—the four parts of the cross pointing four different ways. 

Lead the children to tell that one of them ' points in the 

direction of the sun, another in exactly the opposite 
direction; another to the east, and • another to the 
west. 

This will he sufficient in the way of out-door observation. 
The teacher will pick up the thread when the children reassemble 
fahxlass. • 


II. North and South 

1 . Commence the class-work by referring at once to the shadow- 
cross on the ground outside. Be careful to elicit that the four 
arms of the crow pointed four* different ways — ow 
towards the east, another towards the west, another 
towards the sun, and another away from the sun in the 
opposite direction. 

JJall upon the children now to point out the direction in 
which they always look for the sun at noon . 

2. Suppose we draw a chalk-line on the floor pointing in 

that direction. t 

Which end of this line points in the direction of the 
sun at noon 1 

Then in what direction must the other end, point ? 

Away from the sun. t 

Now, before we g<} any farther, I want you to learn 
two new names. Whenever wc see the sun at twelve 
o'clock, we*W it is in the south ; the point exactly 
opposite the south is the north. % 
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3. Bring a child to the front again , and let him stand 
in the middle of the chalk-line in the same position, and with 
his arms outstretched as before. 

In what direction is the boy looking ? He is looking 

towards the north. # 

What has he behind him then ? The south, 
guppose I write N. for north and S. for south at the 
two ends of this line on the floor. 

Remember, these points never alter, because the sun 

is always ia the south at twelve* o’clock,# and the 

north is opposite the south. 

• 

4. Remind the clash that the other child stood in exactly the 

same position in the playground , with his back to the sun and 
facing the north , and lead them to tell that in each case the 
boy’s right hand pointed to the east and his left towards ffie 
west. * 

Complete the cross mi the floor note, and place the letters E. 
and w. at the ends of the cross-line to indicate east and 
west. 

Tell that these four points, North , East , South, l Best, are 
called the four cardinal points, which means the four 
chief points, or the four principal points. 

Lead the children to tell that the east is the place where 
the sun rises in the morning ; the south shows ns the position 
of the sun at noon ; and the west is the place where the sun sets 
in the evening . 

When is the sun in the north then ? 

Explain that* we never see the sun in the north. 
If there are any north windows in the schoolroom they are 
probably without blinds . Point them out , and tell why blinds 

are not needed. The sun never shines in through those 
windows. t 

• 

5. You can ^lfnow find North, $outh, Eas^ and West 
for yourselves in your own streets, or in the fields, or 
wherever you may happen to be at mid-day. » 
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You have only t<5 remember that the sun is always in 
the south at noon, and the rest is easy. 

If at twelve o’clock in the day we turn our backs 
towards the sun, we know we are facing the north, 
and we have the e&st on our right hand and the west 
on our left. 

III. The Use of Knowing these Points 

1. Proceed next Ko exercise the children in walking in various 

directions ( north , south, east , and west) across the room . 
Then reverse the order of things and ask — „ 

In what direction am I walking npw ? What direction 
am I coming from ? and so on. 

After this it would he a!n easy step to deal in a similar way 
W^th a few of the streets in the near neighbourhood of the school. 
This would gradually familiarise the children with a fact which 
too often is not made sufficiently clear hy young teachers — 
namely , that these directions, although pointed out hy the sun, 
have to do not with the sky, hut with the earth on which 
we lice. They show us the way from one place to 
another. * • 

2. Remind the children that we ourselves, when we are going 
from one place to another, do not need the help of these points, 
because there are good roads everywhere, and they tell us which 
way to go. Then picture the great wide sea which we spoke 
about in our last lesson. 

The sailors in their ships are often far away OUt of 
sight of land. There are no roads on the sea to guide 
them. 'They are very glad of the sun’s help. They ham bnly 
to*remember where the sun is at twelve o’clock in the day , and 
they can easily find all the other points , and then tf ey know 
which way to go. # 

SUMMIRY OF THE LESSON 

« « 

1. North, East, South, and West are called the Four Car- 
dinal Prints. 
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* % The stm rises in the east. It is always in the south at 
noon. It sets in the west. 

3. We^ever see the sun in the north. 

4. When we turn our backs to the sun at noon, we have the 
north in front of us, the east on our right hand, and the west 
on our left. 

5. These four points show us the way from one place to 
another. * 


Lesson XIII 

A LESSON FROM THE STARS 

I. Introduction 

• 

1. How many of you have tried to find the north, south^ 

east, and west for yourselves since our last lesson ? • 

That's right. *You shall now tell us how you did it. 

Lead th£ children step by step to recapitulate the main points 
of the preceding lesson , and so to tell that at noonday , with the 
sun in the south behind them , they have the north facing them , 
the east on their right hand, and the west on their left . 

Proceed next to show that it would be quite as easy to find 
these four points in the evening , when the Slin is setting, or 
in the early morning , when it is rising. 

2. Ask for the position of the sun at these times, and little 
by little deduce the rest , so as to prove that the right hand 
stretched out towards the rising sun, or the left 
hand towards^ the setting sun would give us all four 
points exactly as we have already found them. We should in 
each case have the south at our back , and the north facing us as 
before . 

3. In this way it would be made q%ite clear to the children 

that it is only nece&ary to fix upon* one of these three 
points — east, smith, or west — to find all four. # 

Why not find the north first, and learn the others from 
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that? We cannot do this because the sun is never in 
the north . 1 

I see you know how to find these four points with the 
help of the sun. 

Perhaps you wfiuld now like to learn how to find them 
at night when the sun is not shining. 

II. Charles’s Wain 

f 1. What do we see shining in the sky at night, after 
the sun has set ? l The moon and stars. 

What becomes of the stars all day long ? They are 
always there day and night. 

Then why don’t they shine in *the daytime? They 
shine then just as they t do at night. 

But we do not see them in the daytime. How is 
flhat i Because the light whioh they give is very weak 
and pale ; it cannot shine through the bright light of 
the sun. 

2. Tell that the stats at night can help us to find the north , 

south , east, and west , as easily as uy find them with the sun 
in the daytime. 6 

Mark on the black-board the position of the seven stars, and 
proceed in some such way as this : — 

To-night, if there is a clear, starry sky, I want you to 
search it all over, till you find seven large, bright stars 
near each other in this position. 

3. People have given these seven stars very curious 
names. Some call them the Plough, anft they say that 

the four stars form the plough itself, and the three 
others ill a line make the handle. 

Others call them the Waggon and Stakes, or 
Charles’s Wain. The word wain means a waggon. 

Others again call them the Great Bear with a long 

1 We are \\q\v on the level with these young children. It will be 
quite soon enough to enlarge upon all this when the shape and 
motions outlie earth have been taught. 
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t&il ; but I don’t think you will see much likeness in them 
either to a plough, a waggon, or a bear. 


4. I don’t mind which of these names you give tljem, 



if you will- try to remember the sort of figure which *the 
seven of them make. 

I have given each of you a piece of paper and a pencil. 
You may nov* draw them, just as I have done on the 
bl&ck-board, for I want you to make use of your drawing 
this evening when the stars are shining. # 

Afti tf allowing time for the children to do thin, continue as 
follows ; — 

5. Now, with* your drawing in «your hand, 1 want you 
to search all over the sky this evening till you find these 
seven stars, 
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5Jfeere are so many stars in the sky that you will not 
find it an easy task to pick out these at first, so I will help 
you. 

It will be best to go to the place where you watched 
the sun at twelve* o’clock. You remember the direction 
in which you fount! the sun then. That is the south. 
If you turn your back to this as you did then, apd look 
up at the sky, you will soon be able to find the seven 
stars ; for they will be exactly like those you have drawn 
on yout* paper. t 

You will find them in the part of the sky which 
faces you, as you stand with your back tq the south. 

All through the year, summer and winter, they 
are in that part of the sky ; but in the winter you will 
find them much lower down than they are in the 
symmer. 

6. Be careful to explain that when we have once found these 
seven stars and noted their position in the sky , it is not 
necessary for us to go to any particular place . JVe can 
find them wherever we may be. 

It will not be so hard to find theift a second* time, because 
no other set of stars make the same sort of figure in the sky. 
It is really very easy to pick them , out , although there are so 
many all round them . 


III. The Pointers 

1. But your work will not be done >fhen you have 
found Charles’s Wain. 

Let us have another look at the black-board. 

Buie a line with a ruler through the two end stars 
of the waggon, and continue it upward^ for about seven 
times the distance, Jetting the children do the same m 
their papers . 

Now at *the end of this line I want you to put a 
very laxge star. This is the star we want to find. 
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It* is called the North Star, and sometimes the Pole 
Star. 

2. When, this evening, you have found the seven stars, 
run your eye through those two end oifes, up and up in a 
straight line, till you see another star ifluch larger and 
brighter than any of those near it. That wiil be the 
star you want — the North Star. 

llie two stars through which we run the line upwards 
are called the Pointers. Can you tell me 4 wh>* ? 
Because they point out the North Star, which is the 
one we want to .find. 

*3. Explain that this North Star stands immediately over 
the north part of the world, and that when we fate it 
and walk towards it , we are walking towards thp 
north, and mus{ therefore have the south behind fts, 

just as we frad at twelve o'clock in the day . 

How shall we find the east and west then ? 

^V. The Use of Knowing this 

Remind, the children once more of the sailors in their ships 
on the great wide sia. 

The sun is their guide in the daytime ; hut what are they 
to do after the sun has set ? 

The ship cannot stand still all night ; it must go on just the 
same as in the day . 

When they 0 can no longer see the sun, the sailors 
look for Charles's Wain ; that points out to them the 
North Star, and then they know exactly which way 
to go. 

SUMMARY OF THE LESSON 

* 

1. The Pole%Star helps us to fmd^he four Ordinal Points 
at night when the sun is not shining. 

2. To find the Pole Star we must look for Charleys Wain. 
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3. Charles’s Wain is formed by seven large bright stars, 
which are sometimes called the Waggon and Horses. 

4. The two end stars are called the Pointers, because they 
point out the North Star. 


Lesson XIV 

THE VANE 

Have iii readiness the model of the vane as described in the 
lesson. Provide also a sheet of stilt dwiw ing-p^iper and a pair of 
scissors for the purpose of extemporising a similar contrivance 
tor expei iinent. 


1. The Four Arms 

1. Prodttck the stand of the lot/ weather-cocft, allotting the four 
arms without the indicator . Notice that these four arms point 
in four different dnecfions, and that thy have the letters N. E. 
S, lf r . at then extremities. 

Elicit the meaning of thh s, and then let one bf the children 
place it in its proper position oil the table f with the noith arm 

pointing to the north part of the room. 

Point out that if this could be fixed up somewhere in the 

room , we should always know 
the north, south , east, and west 
end of the tom without 
thinking about it; and 
then ask the ctoss whether they 
have ever seen anything tike 
this before, and if so, where 
they have seen it. 

r 2. There is probably a 

vane over the bell on the roof of the, school, and if 

not, the children will be sure to have seen one on some of the 
public buildings in the place. 
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•Say nothing of the name at present. We are only concerned 
now with those four arms, fixed high np on the roof of the 
building , and pointing in four different directions, 
.V. J E. a w. 

Elicit from, the class that those four letters at the ends f 
the four arms point out to us at once , whenever we look at 
them , north, east , scwtf/i, west , without giving US 

the4rodble to find out through the sun or the stars. 

II. The Part that Motes 

1. Now I want you to look at this model on the table, 
and. think about those you have seen on the tops of tall 
buildings. 

Have you found out any difference between those and 
this one? Yes; there ought to 
be something on*»the top of the 
spike. • 

Oh ! I sec. (Place the arrow 
in its proper position.) Is this 
anything like it ? a 

The arrow will probably satisfy 
some of them , but to others the figure 
of the bird way be a wore familiar 
sight . Bemovc the arrow awl put 
the bird in its place. Explain that 
sometimes one and sometimes the other is used . It does not 
matter which it is. 

•W e call the four arms with the figure (whatever it may 
be) above them a Vane. Perhaps some of you have 
watche^ the arrow or the bird on some vane. 

Can you tell me anything about it ? it is not fixed 
in one position like the four arms. It moves round. 
It sometimes joints one w$y, and sometimes 
another. 9 

Let us see whether our arrow is made to move round 
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too. Yes ; you see it moves round easily with the slightest 
touch. 

Replace the arrow with the 
bird , and show that this moves 
round too, as easily as the arrow . 

Now as the four arms with 
the letters N. E. S. W. at the 
ends of them are fixed, so *that 
they always point in the same 
direction, why should the bird 
and the arrow move? Let us 
try to find out. 

III. W,ky it Moves 

•cl. Call one of the children to the front, and instruct him to 
blow as hard as he can against the bird. * Observe that the 

bird at once spins round, and looks him straight in 
the face. 

Call upon several others to repeat the blowing from different 
sides of the table , and Id the dass see that the result is always 
the same. The bird each time spins round till its head 
faces the child who is blowing. 

The same experiment , of course , should be repeated with the 
arrow , and the children will see in this case that the point of 
th£ arrow , like the head of the bird, always swings round 
towards the face of the person who is blowing. 

2. Have you been able to find out yet jrhy the bird on 

the top of the school moves round ? It must be the wind 
tliat blows it round, just as our breath blows this one 
round. I 

Quite right. But why do the head of the bird* and 
the point of the arrow always face the wind ? This is a 
puzzle which we must Jind out. 

3. Cut out in stiff drawing-paper a figure of a bird , exactly 
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like the one that has been used, make a couple of dits in it 
about the middle, and fix it up on the spike. 

Show that this moves round readily enough when we Urn 
against it, but it does not 
each time face the direc- 
tion from which the wind 
comes., 

• Remove it now, and make 
two other dits, as indicated in 
the sketch, much nearer the 
head than the tail of the 
bird. Show that when the 
spike is passed through these two 
dits, the bird not only moves round, but always faces the 
direction from which the wind is coming. It cannot 
be moved while the wind comes from that quarter. 

Point out now that the j arrow and the bird on an acivtd 
vane are both fixed to the spike much nearer one end than 
the othef . 



4. But we have not yet found out the puzzle. We still 
want to know why ifr is that the bird and the arrow 
always face the wind. 

Lead the children to compare the big , broad tail-end of the 
bird on one side of the spike with the small, slender head on the 
other side, and show that there is the same difference between 
the corresponding parts of the arrow. 

Point out that when the wind blows, these big, broad 
parts catch more of it than the other parts, and so ’ 
they are blown back as far as they will go. It is in this 
vfay that the head always faces the wind. 


N.I7 . — The chilaren should be encouraged to malce a rough- 
and-ready paper contrivance for themselves, similar to the one 
just used. In doing so, point out that the one thing necessary 
is to malce the sills nearer the head than the tail * It will then 
move easily round on a smooth lead-pencil whS it is blown, 
and always face the person who is blowing . 
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IV. The \Vind and the Weather 

1. Now tell me : When we look at the vane on the top 
of the school, what do we learn from it? Wc learn 
which way the wind is blowing. 

Yes, but we leafrn more than that ; for when we know 
from which direction the wind is coming, we also know 
what weather we are likely to have. 

- _ The wind has so much to do with the weather, that we 
sometime* call the vane on the top of a building a 
Weather-COCk. It points out which quarter the wind is 
coming from, and that is quite enough to tell us what 
weather is coming. Let me explain. * 

• 

2. The winds which blow from the north, come from 
a* part of the world where there <are ice and snow all the 
year round. These are cold, bititfg, freezing winds. 

You know the little song that begins — ' * 

The north wind doth blow 
And we shall have snow. 

c 

The south winds blow from the warm, sunny 
lands in the south where ice and snow are never seen. 
They bring us warm weather. 

The east winds blow from a cold quarter of the 
wdHd. They are very dry, stinging winds. They 
chap our hands and faces and lips. 

# The west winds come across the great wide sea. 
They are wet winds, because they are t loaded with 
Clouds of vapour, which they have sucked up from th&fc 
grqfit body of water. These are the winds which bring 
the rain. 


Summary of the Lesson 

• .* 

1. The v*p ic or weather-cock tells us which Vvay the wind is 
blowing. 
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2* It Is called the weather-cock, because when it shows us 
the quarter from which the wind is blowing, it also tells us 
what kind of weather is coming. 

3. The north wind comes from a cold part of the .world and 
brings us cold weather and snow, 

4. The south wind brings us warm weather ; the west wind 
brings rain. 

£ The east wind is a dry stinging wind which chaps our 
hands and faces. 


LESSONS ON THL MEANING AND USE 
' OF A MAI* 

Lesson XV 

PLANS 

Never draw a plan on an upright black-1j*C3d. 
It pan only mislead these young children. 

Provide for illustration two or three common articles, e.g. a 
large ink-bottle, a chalk or pencil box, and a pickle-jar ; a box 
of coloured chalks, a large sheet of drawing-paper ruled in inch 
squares, and some drawing-pins ; a foot-rule, and a photograph 
or othej picture of the class-room if possible. The children 
should be provided with pencils and rulers, and paper ruled in 
, quarter-of-an-inch squares. 

I. Plan and Picture 

1 . Pi ace* two or three common articles such as a large ink . 
bottle , a chalk or pencil box , and a pickle-jar, conspicumdyxm the 
$$Me before the class. Then without saying aching about the 
vo u l E. s. o. N 
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things themselves, commence to draw them roughly one by one 
am the fflackboard. While doing so proceed as follows : — 



PICTURE OF THE BOTTLE. 


What am I drawing hero ? Jfhe ink-bottle. 

How do you know? 

Because t the drawing 

is exactly like the 
bottle. 

( What might we call 
this drawing? A pic- 
ture of the bottle. 

in a similar 
way with each of the 
other articles , and point 
out that in every case a rough picture of the thing , just US 

it appears to us, has 
been put on the black - 
board. We cam. tell at 
once what it is, because 

it is like the thing 
itself. 

3. Now run a chalk-line 
round each of the things , to 

mark where it stands 
on the table, and then 




PLAN OK THE BOX. 


PICTURE OF THE BOX. 
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the* things themselves aside and call attention to what has 
been done. 

Look at this drawing. Is it anything like the ink- 
hofctle ? No. 

Then it cannot be a picture of the bottle. What is 
it? It is a drawing of the bottom of the bottle— the 
part which stands on the table. 

•W#at does this drawing show us? It shows us the 

shape of the bottom. 

Look again. What else does it show ? It shows tihe 

size. * 3 

Yes, and it also shows the exact place where the 
bottle stood. b 

m Follow rapidly orf the same lines with each of the other 
things , and then explain that drawings like these , which show 



PICT U UK OF THE PICKLE- JAR, 


the shape and size of tho bottom of a thing t and the 

pjfMtion in which it stands, are called plans. 

4. We have here plans of the ink-bottle, the box, 
and the jar, but these plans are not at all like the 
things themselves. We could not say this is a bottle, 
this is a box, this is a pickle -jar, Because a plan is not 
^picture. 4 * 

Each o! these plans is a drawing which shows the 
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shape, size, and position of that part of the thing# 
which stands on the table — nothing more. 

Suppose now I promised to show you a plan of this 
room. What would you expect to see % A drawing that 
would tell us the shape, size, and position of the floor, 
and the things that stand on it. 

Well, instead of showing you a plan of our room, I am 
going to ask you to help me make one. 


II. A Plan of the Class-room 

How did we make a plan of the box and the ink-bottle ? 
We stood them on the table, and mads a chalk-line round 
them. 

Well, we cannot of couise place the room itself on thiB 
table, and yet I will show you how to make a plan of the 
room, which shall tell us the shape, gi Z% and position 
of it. 


1. A large sheet of drawing-paper, ruled in inch 
squares, should be spread out on the table, and fastened 
down at the corners with drawing-pins . 

Explain that the first thing to do will be to measure the four 
walls of the room . 

Produce the foot-rule , and proceed to measure one of the long 
mils with it. Show that it takes a certain number of these 
lengths — say twenty— to reach from one end of the wall to the 
other . We say the wall is twenty feet long. 

Now measure the opposite wall , and show that this one is 
also twenty feet long. u 

Proceed next to measure the other two walls in a similar 
wa Jt, and note their length — say fifteen feet. 

2. Point out that it would be impossible to measure twMy 
feet and fifteen feet on ou% sheet of paper — the paper would 
be much too small. iFhat shall we do? ‘ 

Call attention to the ruler itself Show thai it is marked out 

into twelve parts, all the same length. 
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Explain that each of these park is called an inch* ^ We 
say that there arc twelve inches in one foot 

Now show that the sheet of paper is ruled out into 
squares, exactly the size of one of these parts. 

3. Suppose we let a side of each of %hese squares on the 
paper stand for the length of the ruler. How many 
square shall we want to show the length qf the room ? 

Twenty squares. 

Comt twenty squares on the paper , and mark off the line 
thus obtained in coloured chalk or pencil • • 

This line made by twenty squares stands for the wall 
of the room which is twenty feet long. We have made 

one inch stand for one foot. 

How many squares shall we want to show the wall 
next to this one ? Fifteen squares, 

> Why ? Because that wall is fifteen feet long, and»Olie 

foot on the wall means one inch on the paper. 

• 

4. Call upo\i the children to point out the direction in which 
this line should be drawn- on the paper , and then count the 
squares , andjtut in the line as before. 

It mil be m easy matter to complete the figure on the paper* 
now , by leading the children to notice that the other walls of the 
room, are opposite these two , 

When this is done , point out that we have now a drawing on 
the paper showing us the exact shape of the floor of the 
room. 

Then if we remember that every inch in the drawing 
stands for a foot in the room itself, we know the size 
of the room f by counting the number of inches in the 
drawing. • 

Wqpsay the figure is drawn to scale, and the scale 

is one inch to a foot. 

* 

5. But what* else must a plan ^how besides shape and 
size ? It must* show position. 

„ Now the best way to learn the position of qur room 
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will be to find out the directions in which the four walls* 
are ’built. 

Very well. Suppose you all point to the north side of 
the room. 

Now come and stow me this side in the drawing. 

Then if we turA the drawing round, so that this side 
may face the north side of the room, we shall at once 
know where to find the other three points, east, soufei, find 
west. 

c Let this be done , and have the four points N. E. S. IF. 
marked on hhe drawing. 
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*• Our drawing now shows us position, as well as shape 
and size. It is a plan of the room. 

It will be interesting and instructive now (while the plan ,is 
still lying on the table ) to call upon the children to point out, 
on the drawing itself, the position of various things in and 
belonging to the room , such as the doors and windows,*^ the 
fireplace and cupboards, tB table, the. scholars* desks, 
and so on. These of course should all be added to the drawing 
one by one. * 

When , the plan is compleied i let the children examine it, and 
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observe for themselves how different such a drawing looks to a 
''pidnre of the room, . It is a plan, not a picture. 

It might even be possible (in these days of amateur photo- 
graphy) to show an actual picture of the roomy and let the 
children compare it with the plan . 

0. It would be a useful exercise now fa set the children to 
draw tjjc same figure with pencil and ruler , on their mm squared 
pape^ at the teacher's dictation, counting square by square . 

When it is finished , point out that their drawing is 
exactly the shape of the one on the table— it is ex- 
actly the same shape as the room. It is £ halier than 
the one on the tqble, because the squares on their paper 
are smaller. But every one of their squares stands for a 
foot on the floor itself, and so we can tell the size of 
the room from the drawing. %heir drawing, like the one on 
the table , is a plan of the room. It is drawn to scale, 
hit it is four tiroes smaller than the me on the table, because 
the squares on their 'paper measure only a quarter of an 
• incil instead of an inch . 

We can make a plan to any scale we please. 

Summary of the Lesson 

i 

1. A plan shows the shape and size of the ground on which 
a thing stands. 

2. Rians must be drawn to scale if they are to show size as 
well as shape. 

3. We can make a plan to any scale we please. 

4. The four Cardinal Points are always marked on the plan 
to show position as well as shape and size. 


Lesson XVI 

MORE ABOUT PLANS 

» & 

Never draw a plan on an* upright black-board. 
It can only* mislead these young children. (See 
last, lesson.) 



UtttUSUI 1» JfiCWSUiN B 


STAND. I 


The teacher will require ; the chalk^W of the previous 
lesson, a yard-stick, several sheets of drawing-paper rdied it t 
one-inch squares, a carefully-drawn plan of the neighbourhood 
round the school, and drawing-pins for fixing these plans to 
the tabic or to a board placed flat upon the table. 


1 Plan of a House and Garden 


The real nature of a plan is so difficult for these yomg chil- 
dren to grasp , that it will he worth while to spend the time of 


L. 



another lesson in driving horn what has already been taught , 
before attempting to enlarge upon it. 

1. Commence by making a rough sketch of the cottage and 
garden on the black-board , and call upon the children to poynt 
out in the sketch , one part after another , as it is drawn — the 
door and windows, the roof, chimneys, and weather- 
cock, the garden fence and gate, and so on.. Then proceed 
as follows : — 
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LES. XVI 

TMs drawing snows ns exactly what tb# real house 
would look like if we could see it. It is a picture of the 
house. Le|b us next try to make a plan of Jj. 

You remember in our last lesson we made a plan of 
this box. . Which part of the box did the plan show* us ? 
the bottom of the box. V 

Place the box on the table , and run a chalhline round it as 
bef&rejand then point out that the plan of the box , thus made, 

N 



really shows the £ih&pe and size of that part of the table , on 
which the bottom of the box stood. 

Now let us think of the house. If we make a plan ol 
this what wilWit show us ? The shape and size of the 
ground on which the house stands. Quite right. 
You remember too that we next made a plan of this ro6m. 

JYMat did we do before we began to draw the plan ? 
We measured the, length of the walls all round the room. 

Well, we will suppose we have measured the walls of 
our house, and we find that the 9 front wall is twelve 
yards long, and the side wall nine yards. 
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STAND. I 


Sjt Whaff must we do now? We must settle how large^ 
t&^rawing is to he. * 

How can we do that ? We must make a scale. 

How did we make a scale for the plan of this room ? 
We said that every inch on the drawing should stand 
for a foot in the ^bom itself. 

What scale did we call that ? An inch to a foot, 

Show a yardstick and compare it with the foot-rul\ Tell 
that as the house is twelve yards long and nine yards wide , we 
should have to move this stick twelve times along one 
wall and nine times dong the other, to get the measurement of 
the house. 

Show the sheet of drawing-paper ruled in inch squares , a)id 

fix it on the tabie as before. 

We will make our plan to-day on the scale of one indh 
to a yard. 

• \Vill that he smaller or larger than the scale we used 
in our last lesson ? Smaller. 

Why ? Because every inch will stand foi; a yard 
now — not a foot. 

3. The test will he my simple. Lmd the children to explain 
how the plan is to he made on the squared pa pet, hy counting 

twelve squares in one direction and nine squares in 
the Other. Then rule in the lines with coloured chalk , and 
show that the oblong figure thus made is the plan, of the 
house. It shows the shape and size of the ground 
on which the house stands. 

4. But is there not something else to do before the plan 
is complete ?• Yes ; we must show position (is well as shape 
and size. 

How can we find out the position of the housed By 
noticing the directions in which the walls ^e 
built. 

Call attention to the i£e other -cock on the top of the picture of 
the house. Notice that fhe letter S. points t& the front of the 
house , and lead them to tell the rest . Tut in the four cardinal 
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spoints$by the side of the plan, and then show that our plan 
tells us all we want to know — shape, size, and position* 

5. The time would be very profitably spent in enlarging upon 
this simple plan. 

Tell that inside the house itself a long* passage extends 
from the front door to th< back; and thal there me four 
roftmtS, two on each side of this passage of such and such 
dimensions. Explain that our plan can show us all this. 
Measure th * details out in squares according to the scule, 
and rule the lines in with coloured chalk? as before 

The position of the windows, and also of the doors 
leading to the rooms, might next be shown , and so on. 

m 

*» . 

6. Lastly proceid to mail: out on exactly the same lines the 

garden surrounding the house. 

Here we have* -a complete plan of the house <afld 
garden. It allow* us the shape, size, and position of 
.every part, and yet it is not at all like the house 
itself or the garden. It is only a plan— not a picture. 

We have straight lines to stand for walls, and 
other marjes to show* windows, doors, fence, and gate ; 
but these lines and marks are not at all like the thing*, 
themselves. 


II. Plan of School and Playground 

This should form an important step in the teaching , but of 
course the teacher must , in every case , be left to his own 
resources. It impossible to do more than guide him here. 

He will deal with the school and its surroundings on the 
lines already laid down , and the children themselves should be 
led 1 step by step to assist in the preparation of the plan. 

A smaller scale should be employed for this — say one inch 
to ten feet ; the sqmred paper Should be used as before ; 
and above all things the plan should stffl be drawn 
on the table, and not on an upright black-board 
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STAND. 1 


III Plan of the Neighbourhood 

In almost all cases it would be impossible to draw this (as 
the gther plans have been drawn) in and during the lesson, 
with any advantage do the class. The teacher should prepare 
beforehand a carefully drawn plan of his own , and it is very 
advisable that thk should not be made too intricate. 

1. All that is necessary is to show the school and playground 
in*the centre of the drawing, and a few of the main roads and 
streets leading from it in different directions . 

A scale of one foot to half a mile would thus give a 
plan two feet square, and in most cases $his would be found to 
embrace quite as much of the district as the children need - be 
required to know. 

, The teacher should take care to have fairly accurate 
knowledge of the distances of a tew well-known 
points, public buildings, churches, and so on, and the 

rest might very well be given approximately. 

In making use of the plan during the lesson, let it be 

placed, like the others, upon the r table— not hung up 
in front of the class — and if necessary let the children be 
grouped round it. 

2. After first seeing the plan fixed in the proper position on 
the Jable — north pointing to north— call attention to the 
school and playground in the centre. 

Notice what a little room they take up in this drawing, and 
let that lead to an explanation of the new scale. This done , it 
will be an easy matter to deal with the details of the plan. 

6 

3. The children mil take a lively interest in finding their 
way along these roads and streets to and f rom the scM , 
and also in telling the direction in whkh they are going. They 
will be especially interested , if one or two of their own streets 
^ selected, and they are ,t asked to show on the plan the 
way they come to school. 
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Scopes of similar devices will, however , readily suggest them- 
selves to the teacher , to familiarise the children with the mean- 
ing and use of this plan. 

* 

4. Now let us see what this drawing, really is. It shows 
us a square, which measures one mile each way. It 
has the^ school marked in the centre, the reads and streets 
leading from it in different directions, and it shows the 
churches and other buildings in their proper position. 

It is a plan like the other drawings we have mads ; 
but I want you now to learn a new name for it * 

This plan, yrhich shows us the position of different 
places, the direction in which they lie from one 
another, and the distances between them, is called a 
map. It is a map of our school, and the streets and 
roads near it. 


Summary of the Lesson 

1. A plan is. another name for a map. 


Lesson XVII 

PLANS AND MAPS 

Plans and maps are still to be shown on a ffaL 
level surface. They should not yet be hung up, or 
drawn on an upright board. 

w> Provide the teacher with the plan of the neighbourhood used 
in the last lesson, the map of the river, and the model and picture 
of the toe river as used in Lesson XI. A foot-rule will 
also^be required. 

£> A 

I. Recapitulation 

q a 

L Show the plan of the neighbourhood which was used in the 
Hast lesSMj and proceed as follows : — 
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STAND. I 


What is this t A map of the streets and roads nea vf 
the school. 

What do you mean by a map ? A map is a plan. 

What three things does a plan show ? Shape, size, 
and* position. 

Point out that the first of these, — the shape-can be seen at 
a glance. The (plan itself is square , arid it shows all the 
streets ami large buildings inside the square . The little 
oblong in the centre of the drawing points out where the school 

stands, and it is exactly the shape of the ground on 
which the school is built. So of the churches and other 
large buildings if there be any. 


2. How do -we learn the position of different places from 
this map 1 The four points — north, east, south, and west 
— are marked on the map, and they tell us the position of 
every place in it. q 

What else do we learn from these four points ? We 
learn the direction in which every road and street 
runs, and the direction from one place to another.' 


3. Now, last of all, how can we learn thq size of the 
4 >lace by looking at this map ? The scale tells US this. 

What is the scale for this map ? One foot to half a 
mile. 

What does that moan 1 It means that every foot in 
th£ map stands for half a mile. 

Measure with the foot-rule north , south, east , and west from 
ihe school , and show that this square , which is only two feet 
across, stands for a large district round the school, measuring 
one mile in every direction. 

fell that we call this large district a square mile. Our 
foot-rule would at once tell ns the length of all the v roads 
andftreets that are marked in the map , and t^|^i8t&ce 
aay one place and another. 
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II. Map of Hills, Valley, and River 

1. Show the model of the river that was i twd in Lessm 'XI * , 
and lead the children to fell all they* din about its various 
features. 

•When we look at the model we can almost fancy we 
♦are looking at the river itself, because we see everything 
as it really is. 

Now uncover the plan or map of Hie rive / , which has been 
drawn in chalk , side hy side with if, and proceed to point gut 
the difference between the model and the plan . » 

The one shofys everything just as it really is — the 
other simply tells us, hy means of certain lines and 
other marks, the position in which different things 
Stand. The phi^i is not in any way like the thing or 
things it standi for. o 

Remind the (hildren that in ovr plan of the streets and) 
roads round the school we had, in like manner, only two I 

parallel lines to Juno vs a long road,^?H has shops 
and houses from one erut to the other. 

2. This is a plan or map of the river and the lftftd all 
round it. Let ns see what wo can learn from it. 

Vail one of the children to the frond, ami lead him ^ by 
comparing the two, to point out first of all the wavy 
lines in the plan, which stand far the winding river 
and its feeders, as they are shown in the model. 

Notice that these miry lines are no more like an 
actual river, than the two parallel lives on the other plan 
are like a road. » 

. « ‘They show us exactly how these streams rim and 
•wind about 

tf^They tell us the shape of th$ river and it# tribu- 
vtartes or feeders. 


3. Show the pidwe of the river now. 
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¥ * ( f 

Call attention to the hills on either side of the river , and 
in the distance . Notice the trees , the grassy slopes with the 
sheep feeding on them, and other prominent features of the 


scene, 

No® ask { the child to point to the same hills on the plan 
or map . 6 * 

These strange shaded lines are not at all like bilk 
of course; but we know what they stand for, and thfey 
tell us the shape of the land. ^ 

When we look at a map like this, we know at once the 
nature of the ground. We can tell which part of it is 
hiHy and which is flat. 

Notice that in some places the shading is deeper and wider 
than in others . The reason for this may be explained and 
made quite clear to the children , by calling attention to the 
shadow which the sun throws on one side of a bank or ridge 
of ground which is higher than the rest . 

This shading is meant to represent 01 V our map the 
shadow that would be cast by these hills. The higher the 
hills, and the more rapidly they rise, the deeper is the 
shading marked on the map. 

Our map tells us at a glance all we want to know 
^bout hills, valleys, plains, and rivers. 


4. Now tell me : What else do we learn from a map ? 
Wejleam the direction in which one place lies from 
another. 

, flow do we find that out 1 By the four cardinal points. 

Show these points on the map itself , and exercise the children 
{only to the extent of the previous teaching of cmrse) in point- 
ing out the direction in which certain windings of the river 
flwf and Certain parts of the hills extend. 


$. Now, lastly, a map should show us size as well as 
shape, position, and direction. 

How shall we learn this ? By looking at/the scale. 
TeH me wbat the scale says? One inch to live 
miles, * 



PBEFACE 

►There was “ angood time coming” for the children, when 
the Education Department wisely determined to discourage, 
through H.M. Inspectors, the senseless repetition of lists 
of names and meaningless definitions, and in its place to 
foster the cultivation of intelligent teaching by the natural 
process of # observation ; and under the new regime there is 
# every prospect that our little ones will now be educated 
in the best meaning of the word. 

Surely every teaches in the land wid agree that in no 
subject of the school curriculum was the change so badly 
needed 1 , as ui the f teaching- of that all-important one — 
Geography-^-in its early stages,, 

This Scheme is intended primarily to carry out the 
requirements of the Code (1899) in the new Class subject. 
Elementary Science and Geography combined*; bu£ rfom 
its v*ry composition, it will be found equally suitable, 
where geography alone is the goal ahead, and the teaching 
in El^merftary Science will then naturally take its place in 
the ordinal (Object Lesson Course of*the school. 

The Author has written with the Department's Circular 
open before him, jindyio point insisted on, or even advised 
in it, ha<^been omitted. 

Those lessons dealing with Common Objects and^th^ir 
properties provide an easy and natural series yt stepping- 
stones, and the children are imperceptibly led by them, 
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and bj| their own observation of %he simple every-day 
phenomena of earth, air, *and water, to form clear and 
intelligent ideas of the world of wonders iriVhich they liv^ 
— and all this is done without a single mention of the 
word |*eography itself. 

Throughout the three books the Scheme is arranged 7h 
two parts — the first part dealing with Elementary Sciencp, 
the second with. Geography. But i£ should be borne in 
mind that this is solety for the convenience of the books, ,> 
and has no reference to the step-wise sequence of the 
lessons themselves. < 

It is suggested that in each stage the lessons on Common 
Objects bo given first, because the various matters treated 
therein have been specially selected to pave the way for the 
teaching in the Second Part ; and it should be noticed that 
this is also the plan of arrangement in the Children’s 
Readers, which will follow the Jlanuals immediately. 

A glance through the Table of Contents below will serve 
to show the aim and scope ofejhe Scheme. ,, 

The chib* begins Wy observation of the falling rain, 
the gutter streams, and roadside pools, and those 
Jbecome his natural teachers, which help him to form in- 
tcljsgqpt ideas of the formation of rivers and lakes. 

The rain and what becomes of it forms, indeed, the key- 
note of much of the future teaching. The rain feeds the 
rivers ; the rivers feed -the sea. The rain even prevents 
the sea itself from getting salter and salter day^y day. 

Then, by a natural sequence, after dwelling on the 
blessings of the rain, 'the teacher introduces, at the end of 
Stage 11., the Painless Desert. 

Another point worthy of notice is that the map of 
England i& introduced in sections by means,, of sand-models 
at the opening of Stage III., and the child passes naturally 
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to notice Scotland, ^he British Isles, and the Mainland 
close by — and it is not Hill this stage is reached Jhat the 
name ContinSnt is mentioned. 

The *jgord Geography (earth -knowledge) — how it is 
learned — and its uses — form a fitting close *tO the 
scheme, when it is confidently felt tljat tho child will bo 
prepared to take up with zest and intelligence the study 
of some definite parts of the world — beginning, of course, 

• with his own country. 

Amongst other aims the Author has set himself the task 
of endeavouring to do away fop*ever with the ridicu- 
lous AND ILLOGICAL PRACTICE OF DRAWING PLANS ON AN 
UPRIGHT BLACK-BOARD, than which nothing call be more 
confusing # to the young mind. 

# The Manuals and Headers have been prepared in con- 
nection with the Author’s New Modelling Tray, Geographi- 
cal Models and Apparatus, which are published by Messrs. 
A. Brown and Sons, and are “on file”3or Patent Bights 

in thePnt^h Dominions France, Germany, and the 
United States of America. 

The coloured pictures of" the Children's Readers 

are being enlardpd for the purposes of Wall Pictures for 
further illustraOn. 

The lessons provide for teaching, with the aid of these 
prepared models and pictures, for modelling in clay or 
damy sand, and for the drawing of all plans on the 
liOrizontsA black-board, which is formed by the open 
lid of the modelling tray itself. . 

Not only these # early plans, but all’ the early maps are 
drawn Ml this bla*£k-board lid, and hanging maps are 
not introduced till the children hjfve, step by step, learned 
to grasp the full mining of those drawn in the* horizontal 
position. 
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The (Manuals contain a large nurftber of white-on-black 
illustrations for reproduction by Jbhe teacher on the black- 
board, and for the special benefit of young^teachers, every 
lesson is written in full, so that the teaching may proceed 
step by^step, and in proper logical sequence, 
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What does that mean f It means that every inch on 
the map stands for five miles. 

Show that , as we know this, it would be east/ to measure 
the length of the river through all its windings, and from any 
one point to %ny othfr point. Our map tells US everything 
WO Want to know, although it is not at all like the picture. 

0 

0. Call attention to the little town on the river, as it 
is shown in the picture ; and theft point out how it is ^repre- 
sented in the map by nothing more than a round dot. 

Explain that this dot stands for the whole of the, 
ground on which the town is built, with all its streets 
and houses ; but as our scale is one inch to" five miles, we can 
only point it out in this way . 


THE END 


Printed by R. & R. Clark, Limited, Edinburgh 



ILLUSTRATIONS FOR OBJECT LE880N8. 

Arranged by VINCENT T. MURCH& 

Each Picture mounted on strong mitt- board. 

Set I. containing 20 Pictures varnished. 

Set II containing 20 Pictures varnished^ 

Set XU. containing 26 Pictures tarnished. 

May be had separately, mounted on Calico, Roller^ 
and Varnished. 

CABINETS OF OBJECTS AND SCIENTIFIC 
APPARATUS. 

Arranged by VINCENT T. MURCH&. 

These Three Bojes are intended primarily to supply the Objects 
Specimens, and Simple Apparatus required for illustrating the Lessons ii 
the first three stages of 

MURCH&'S OBJECT LESSONS IN ELEMENTARY SCIENCE, 
in accordance with th£ lists at the end of each book. 

Box 1 for Standard I. Box 2 for Standard II. Box 3 for Standard IU 

ALSO 

ILLUSTRATIONS FOR OBJECT LESSONS FOR INFANTS. 

Set A containing 12 Pictures (mounted and varnished). 

Set B containing 20 Pictures (mounted and varnished). 

%* May be had separately as above, mounted on Calico, Ellers, 
and Varnished. 


A Cabinet of Objects and Simple Apparatus, specially adapted Tor th< 
infants’ School Course. * 

ELEMENTARY SCIENCE AND GEOGRAPHY COMBINED. 

’ [In freparati 

MODELS, APPARATUS, AND WALL PICTURES for the teaching 
above, an entirely new scheme arranged by Vincent T. MurchI 
_ connection with his <( Handbooks and Readers. ” # 

Full particulars and illustrated Catalogue may be obtained from 
LONDON* 

A. BROWN & SONS, Ltd., 5 Farringdon Avenue, E.C 
HULL : 26, 27, and 29 Savile ^trIet, 

YORK i 6 Clifford Street. 








